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Set Items Description 

51 333 KVM OR (KEYBOARD? OR KEY () BOARD?) (2W) (VIDEO? OR MONITOR? OR 

CRT) (2W) MOUSE? 

52 14 92988 SWITCH? OR MODULE? OR BUTTON? OR CONTROLMODULE? OR PUSHBUT- 

TON? OR PRESSBUTTON? OR PUSHSWITCH? OR PRESSSWITCH? OR DIAL? - 
OR KNOB? ? OR SELECTOR? OR SELECTER? OR SELECTING? OR SHIFTER? 
OR TOGGLE? ? 

53 133519 CONTROLKNOB? OR PUSHKNOB? OR PRESSKNOB? OR ACTUATOR? OR AC- 

TUATER? OR PUSHACTUAT? OR PRESSACTUAT? OR ACTUATING? 

54 1596366 INTERRUPT? OR ONOFF? OR ON ( ) OFF OR NOGO OR NO ( ) GO OR ABORT? 

OR TERM I NAT? OR SHUTOFF? OR SHUT? () OFF OR POWEROFF? OR POWER- 
?()OFF OR PULSE? OR DISABL? OR DEACTIVAT? OR DE ( ) ACT I VAT? 

55 245326 HALT? OR ARREST? OR CEASE? OR CEASING? OR CESSAT? OR DESIS- 

T? 

56 6228397 EQUIVAL? OR PER OR PAIRED OR EACH OR DEDICATED? OR OWN OR - 

INDIVIDUAL? OR VERYSAME? 

57 11363373 SEPARATE? OR DIFFERENT? OR SPECIFIC? OR DISTINCT? OR COMPL- 

EMENTAR? 

58 1754390 CORRESPONDING? OR MATCHING? OR COUNTERPART? OR DE SI GNAT? OR 

"SAME" ( ) (AMOUNT? OR NUMBER?) 

59 97 57 41 BLADE? OR BOARD? OR PCB OR PCBS OR MOTHERBOARD? OR DAUGHTE- 

RBOARD? OR SERVERBLAD? OR SERVERBOARD? OR COMPUTERBOARD? OR C- 
OMPUTERBLAD? OR RACK? OR TRAY? OR SLIDEIN? OR SLIDE () (IN OR I- 
NS) OR CARD OR CARDS OR PANEL? ? 

510 174985 LOCAL (2N) NETWORK? OR LAN OR LANS OR ETHERNET? OR INTRANET? 

511 5285225 PLURAL? OR MULTIP? OR MULTIT? OR SEVERAL? OR NUMEROUS? 

512 4879712 SERVER? OR CPU OR COMPUTER? OR WORKSTATION? OR WORK ( ) STATI- 

ON? OR (DATA OR CENTRAL OR MICRO) () PROCESSOR? OR PROCESSOR? 

513 183699 DATAPROCESSOR? OR MICROPROCESSOR? OR CENTRALPROCESSOR? OR - 

CPUS OR MAINFRAME? 

514 0 CUBIX? (20N) (XP4 OR XL4 ) OR CUBIXXP4 OR CUBIXXL4 

515 0 INTEL? (20N) (SBCE? OR SBXL? OR SBXL52? OR SBCECMM? OR SERVE- 

R? OMANAG? OMODUL?) 

516 116 S1(10N)S2:S5 

517 96 S16 AND S9:S13 

518 9 S16 AND S6:S8 

519 9 S17 AND S18 

520 9 S18:S19 

521 8 S20 AND PY<2004 

522 8 RD (unique items) 

523 68 S17 AND PY<2004 

524 66 RD (unique items) 

525 30 S24 AND S2:S5(10N) (S6:S9 OR S12:S13) 
File 2:INSPEC 1 969-2005/Aug W2 

(c) 2005 Institution of Electrical Engineers 
File 6:NTIS 1964-2005/Aug W2 

(c) 2005 NTIS, Intl Cpyrght All Rights Res 
File 8:Ei Compendex(R) 1970-2005/Aug W2 



(c) 2005 Elsevier Eng. Info. Inc. 
File 34 :SciSearch(R) Cited Ref Sci 1990-2005/Aug W2 

(c) 2005 Inst for Sci Info 
File 35:Dissertation Abs Online 18 61-2005/ Jul 

(c) 2005 ProQuest Inf o&Learning 
File 65: Inside Conferences 1993-2005/Aug W3 

(c) 2005 BLDSC all rts. reserv. 
File 94 : JICST-EPlus 1985-2005/ Jul Wl 

(c)2005 Japan Science and Tech Corp(JST) 
File 99:Wilson Appl . Sci & Tech Abs 1983-2005/ Jul 

(c) 2005 The HW Wilson Co. 
File 111:TGG Natl . Newspaper Index(SM) 197 9-2005/Aug 24 

(c) 2005 The Gale Group 



File 144: Pascal 1973-2005/Aug W2 

(c) 2005 INIST/CNRS 
File 239:Mathsci 1940-2005/Oct 

(c) 2005 American Mathematical Society 
File 256:TecInfoSource 82-2005/Aug 

(c) 2005 Info. Sources Inc 



22/3, K/ 4 (Item 1 from file: 256) 

DIALOG (R) File 256 : Teclnf oSource 

(c) 2005 Info. Sources Inc. All rts. reserv. 

00147341 DOCUMENT TYPE: Review 

PRODUCT NAMES: PowerEdge 1655MC (180752) ; HP ProLiant BL20p Gl (144487) ; 

ServerBlade 1200i (108448 

TITLE: Pitching Blades : Server vendors are hyping a new form that 
offers. . . 

AUTHOR: Drews, James E 

SOURCE: Network Computing, vl4 nil p45(7) Jun 13, 2003 
ISSN: 1046-4468 

HOMEPAGE: http : //www . NetworkComputing . com 

RECORD TYPE: Review 

REVIEW TYPE: Product Comparison 

GRADE: Product Comparison, No Rating 

REVISION DATE: 20031030 

. . . PRODUCT NAMES : 144487); ServerBlade 1200i... 

TITLE: Pitching Blades : Server vendors are hyping a new form that 
offers 

Dell Computer 's PowerEdge 1655MC, Hewlett-Packard's (HP f s) HP ProLiant 
BL20pGl, and RLX Technologies' ServerBlade 1200i are among compared 
blade devices. The blade devices were evaluated with the Intel Iometer 
Database Test, the Intel Iometer Max I/O test, the NWC Custom Test, and the 
following features: height of blade chassis; blade processor ; maximum 

blades per unit; blades per 4 2U rack ; network adapters per 
blade ; maximum memory per blade ; maximum processors per blade ; 
maximum disks; RAID available for internal disks; Fiber Channel adapter; 
hot-swappable disks; built-in KVM ; console access; Graphical console 
redirection; network switch redundant power supplies; Linux support; USB 
ports; PCI slots; price for chassis; price for blade ; and price for 
management software. Only the HP Proliant BL20pGl provides PCI slots, and 
the ProLiantBL40p supports the most processors per blade (4). HP 
ProLiant BLIOe supports the largest number of blades per unit (8) and 
also the largest number of blades per 42U rack . Testers found that 
managing blades is easy, and they found that only the Dell 1655MC 
provides each blade with a USB port. The RLX ServerBlade 1200i does 
not provide access to the console for video, but testers could do a 
workaround. The RLX management software is the only evaluated product to 
product trend graphs of multiple components. 
COMPANY NAME: Dell Computer Corp... 

DESCRIPTORS: Blade Servers ; Hardware Selection; Network Servers ; 
Network Software 
1999 



22/3, K/5 (Item 2 from file: 256) 

DIALOG (R) File 256 : Teclnf oSource 

(c) 2005 Info. Sources Inc. All rts. reserv. 

00140859 DOCUMENT TYPE: Review 

PRODUCT NAMES: KVM Switches (801674 

TITLE: Advancing the art of KVM switches : KVM via IP brings new ways 
to. . . 

AUTHOR: Nance, Barry 

SOURCE: Network World, vl9 n33 p43{2) Aug 19, 2002 
ISSN: 0887-7661 

HOMEPAGE: http: //www . nwf usion . com 

RECORD TYPE: Review 

REVIEW TYPE: Product Comparison 

GRADE: Product Comparison, No Rating 

REVISION DATE: 20021130 

PRODUCT NAMES: KVM Switches ( 

TITLE: Advancing the art of KVM switches : KVM via IP brings new ways 
to 

Raritan Computer ' s Paragon Matrix UMT4 42, Digital V6's Kaveman, Avocent 1 s 
DSR 2161 and DSView Software... 

...keyboard, video, and mouse or KVM via IP) products. The systems allow 
users to control servers from a longer distance than possible with analog 
KVM, which requires the devices to be within a few feet of each other, 
but KVM via IP stretches server control across the extent of the IP 
network or over the Internet. Access is over 10/100 EtherNet , and users 
can also use. a dial -up connection or Web browser to control servers . 
KVM via IP boxes help monitor server health, are more scalable than 
analog KVM, provide multi-user access, and to some extent... 

...network-based interaction-consolidation devices. All the devices tested 
provided dependable operation, excellent and responsive server control, 
and easy, fast installation. In the future, Bluetooth wireless technology 
will probably link servers to a nearby central unit, which would 
eliminate the cable chaos in many server farms. 

DESCRIPTORS: Communications Interfaces; Hardware Selection; 

Internetworking; LANs ; Network Administration; Network Servers ; 
Network Software; Remote Control; WANs 
1999 



22/3, K/6 (Item 3 from file: 256) 

DIALOG (R) File 256 : Teclnf oSource 

(c) 2005 Info. Sources Inc. All rts. reserv. 

00140799 DOCUMENT TYPE: Review 

PRODUCT NAMES: Paragon UMT 1664 (123633) 

TITLE: A Paragon of Security, Raritan 's System Provides Remote Access... 

AUTHOR: Anderson, Ron 

SOURCE: Network Computing, vl3 nl7 p30(2) Aug 19, 2002 
ISSN: 1046-4468 

HOMEPAGE : http : / /www . NetworkComput ing . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : A 

REVISION DATE: 20021130 

Raritan Computer f s Paragon UMT 1664, a category 5 UTP cable-based, matrix 
switching unit, a 64... 

...be tiered sufficiently to allow up to 64 users to control up to 10,000 
servers , says the vendor. Rated excellent, the Paragon UMT 1664 and its 
TeleReach Web interface provide. . . 

...the competition by providing many ports in a small place. The Paragon 
family of matrix- switching keyboard , video , and mouse components 
(KVMs) is installed between Raritan computer interface modules (CIMs) 
and the user stations (USTs) . Multiple CIMs support various types of 
equipment, including PS/2 devices, ASCII/serial devices, Sun systems, and 
USB connections. As a a multi-user device, it requires mediation of any 
specific server . Users have three choices for controlling contention for 
the same systems: private, public view, and... 

COMPANY NAME: Raritan Computer Inc.. 

DESCRIPTORS: Communications Interfaces; Computer Security; Network 

Administration; Network Software; Remote Control; Remote Network Access 
1999 



22/3, K/7 (Item 4 from file: 256) 

DIALOG (R) File 256 : Teclnf oSource 

(c) 2005 Info. Sources Inc. All rts. reserv. 



00138824 DOCUMENT TYPE: Review 

PRODUCT NAMES: Avocent DSR-2161 (107603) 

TITLE: Server management for the Internet Age 

AUTHOR: Schultz, Keith 

SOURCE: Serverworld, vl6 n3 p6(2) Mar 2002 
ISSN: 1091-4986 

HOMEPAGE : http : //www. serverworldmagazine . com 

RECORD TYPE: Review 
REVIEW TYPE: Review 
GRADE : A 

REVISION DATE: 20030930 

TITLE: Server management for the Internet Age 

Avocent' s Avocent DSR-2161 is a keyboard / video / mouse ( KVM ) switch 

that provides a way to control up to 16 servers or other keyboard- driven 
or monitor-driven pieces of hardware from a single 1U rack device. The 
device is built with existing Avocent technology, and provides local 
keyboard, video display, and mouse access to the server farm, in addition 
to TCP/IP-based KVM over IP, providing for remote access. Video... 

...during the installation. The DSR-2161 provides both analog and digital 
access, and users can switch between a single keyboard , monitor , and 
mouse located at the rack . The combination of direct access at the 
switch and remote access is a major advantage. Another advantage is its use 
of standard Category-5 cabling to connect each port on the KVM switch 
to the server hardware. A smart cable connector accepts the cable at one 
end and provides a standard. . . 

DESCRIPTORS: Communications Interfaces; LANs ; Network Administration; 
Network Servers ; Network Software 
1999 



25/3, K/5 (Item 5 from file: 2) 

DIALOG (R) File 2:INSPEC 

(c) 2005 Institution of Electrical Engineers. All rts. reserv. 
7436121 

Title: Remote control via IP links 

Author(s): Sturdevant, C. 

Journal: IT Week vol.5, no. 33 p. 16 

Publisher: VNU Business Publications, 

Publication Date: 9 Sept. 2002 Country of Publication: UK 

CODEN: IWTEAB ISSN: 14 62-396X 

SICI: 14 62-396X (20020909) 5: 33L. 16: RCL; 1-9 

Material Identity Number: K795-2002-018 

Language: English 

Subfile: D 

Copyright 2002, IEE 

Abstract: Avocent 1 s AutoView 2000R is a switching device for the 
keyboard , video and mouse ( KVM ) signals from Intel and Sun 
computer systems, and is designed for medium- sized organisations. The 
product comprises a 16-port, rack -mountable KVM switch that provides 
one analogue and two digital consoles. With KVM over IP, the digital 
consoles can be used from any browser-equipped computer that is connected 
to the Internet. It can control up to 16 systems, or 384... 
Descriptors: inter- computer links... 
. . .Identifiers: Intel computer systems. . . 

. . . Sun computer systems . . . 

...16-port rack -mountable KVM switch ; 
2002 



25/3 ,K/6 (Item 6 from file: 2) 

DIALOG (R) File 2 : INSPEC 

(c) 2005 Institution of Electrical Engineers. All rts. reserv. 
6579552 

Title: Apex Outlook 180ES KVM switch has a new perspective 

Author(s): Stromski, J.R. 

Author Affiliation: Syracuse Univ., NY, USA 
Journal: Network Computing vol.11, no . 5 p. 32-3 
Publisher: CMP Media Inc, 

Publication Date: 20 March 2000 Country of Publication: USA 

CODEN: NETCF7 ISSN: 1046-4468 

SICI: 104 6-4 4 68 ( 20000320 ) 1 1 : 5L . 32 :A01S; 1-N 

Material Identity Number: H327-2000-007 

Language: English 

Subfile: D 

Copyright 2000, IEE 

Title: Apex Outlook 180ES KVM switch has a new perspective 
Abstract: The Outlook KVM { keyboard / video / mouse ) switch system 
lets you monitor up to 256 servers from a single location in a tiered 
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Abstract (Basic) : 

... A controller couples the keyboard , video , mouse ( KVM ) 

switch (28) to a power control switching circuit (58) that 
activates/deactivates the power switching devices which are connected 
to computers (18,20,22,24). The operator at the workstation (26), 
operates the on-screen-display (OSD) interface (27) to control the 
power control switching circuit. 

For controlling power supply to computers connected to 
workstation through keyboard , video and mouse ( KVM ) switch . 



...The switch verifies operator-password before providing access, thereby 
ensuring high-levels of security. . . 

. . .The figure shows the block diagram of the keyboard , video and mouse 
( KVM ) switch . 



... computers (18,20,22,24... 
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. . . KVM switch (28 . . . 
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(57) ABSTRACT 

A KVM switch is disclosed having on screen display (OSD) 
circuitry coupled to a user workstation for providing a user 
a convenient interface by which to operate the KVM switch. 
First switching circuitry coupled to a plurality of computers 
and coupled to the OSD circuitry allows a user to access any 
of the computers or the control functions of the KVM 
switch. Second switching circuitry coupled to switch elec- 
trical power to the computers and further coupled to the 
OSD circuitry allows a user of the KVM switch to selec- 
tively control electrical power to the computers. 

2 Claims, 9 Drawing Sheets 
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dure. Further, a cold reboot may be performed where a 
computer "hangs up", or to correct other related problems. 

FIG. 9 shows operation of the administrator channel list, 
which is initiated as a result of a YES reply at box 150 of 
FIG. 7. Here, at box 168, all channels are available to the 5 
administrator for KVM switching, and the administrator is 
prompted to provide an input. At box 170, the test is made 
as to whether the administrator elected to operate the KVM 
switch to go to a different computer channel or proceed to 
the administrator command menu. Where a different com- 30 
puter channel is selected, the program falls through to box 
172, where the switching command is sent via the KVM 
command channel to switch to the selected computer chan- 
nel. Where the administrator command menu is selected at 
box 170, the program proceeds to box 174, which provides 35 
the administrator with menu options that include power 
control to the computers, channel maintenance, administra- 
tive functions, and computer channel scanning functions. 
These functions are further detailed at boxes 176, 178, 180, 
182. At box 176, computer channel maintenance includes 20 
adding or deleting one or more computer channels and 
changing one or more computer channel addresses. At box 
178, power control includes turning an outlet to one or more 
computers on or off, rebooting computers, and setting 
power-up default states for the computers. Box 180 includes 25 
administrative functions such as changing an administrative 
password, adding or deleting users, changing user 
passwords, and changing a users access level. At box 182, 
scanning functions include changing scanning order of the 
computer channels, changing the dwell time a computer 30 
channel is presented on the console monitor, and activate 
scanning of the computer channels. 

While a single KVM switch coupled to 4 computers and 
a single workstation is disclosed in the foregoing, multiple 
KVM switches may be connected to a single KVM switch 35 
in place of the computers to form an array of KVM switches. 
This cascaded arrangement may be extended as needed, and 
allows a greater number of computers to be accessed by a 
single workstation. Further, up to four workstations may be 
coupled to a single KVM switch through the use of expan- 40 
sion devices such as the PC COMPANION or PC 
EXPANDER, manufactured by CYBEX COMPUTER 
PRODUCTS CORPORATION, of HuntsviUe, Ala., in place 
of the single workstation. Here, a plurality of workstations 
may be coupled to the PC COMPANION or EXPANDER- 45 
type product, which in turn provides inputs to a KVM switch 
or array of switches of the present invention. Further, 
extension devices, also manufactured by CYBEX COM- 
PUTER PRODUCTS CORPORATION, allow for remotely 
locating the computers and workstations from the KVM 50 
switch or KVM switch array. 

Having disclosed our invention and the manner of its use, 
it should be apparent that incidental changes may be made 
thereto that fairly fall under the scope of the following 
appended claims, wherein we claim: 
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What is claimed is: 

1. A keyboard, video and mouse switch comprising: 

a plurality of sets of computer signal ports, each of said 
sets of computer signal ports adapted to pass at least 
video signals, keyboard signals and cursor control 
signals, 

at least one set of user interface signal ports for passing at 
least said video signals, said keyboard signals and said 
cursor control signals, 
a source of AC electrical power potentials, 
a plurality of switched AC power ports for selectively 

providing said AC electrical power potentials, 
user interface circuitry responsive to said set of user 
interface signal ports, said user interface circuitry hav- 
ing a first control channel and a second control channel, 
signal switching circuitry responsive to said user interface 
circuitry and coupled to said first control channel and 
said plurality of sets of computer signal ports, 
power switching circuitry responsive to said user interface 
circuitry and coupled to said source of AC electrical 
power potentials, said second control channel and said 
plurality of switched AC power ports so that said AC 
electrical power potentials are selectively provided 
from discrete ones of said plurality of switched AC 
power ports, 

whereby at least one of said plurality of sets of computer 
signal ports is selectively couplable to said set of user 
interface ports, and said AC electrical power potentials 
are selectively couplable to said switched AC power 
ports, 

wherein said user interface circuitry further comprises at 
least one menu display including menu options for 
controlling said power switching circuitry, and 
wherein said power switching circuitry further comprises: 
a power control microprocessor having a plurality of 
outputs and a communications port coupled to said 
second control channel, 

a plurality of switching means each having a control input 
and first and second switched terminals, one of each 
said control input coupled to one of each of said 
plurality of outputs, and said first and second switched 
terminals coupled between said AC electrical power 
potentials and a one of said AC power ports so that said 
AC electrical power potentials are selectively provided 
at said AC power ports responsive to said power control 
microprocessor. 

2. A keyboard, video and mouse switch as set forth in 
claim 1 wherein said power control microprocessor, said 
switching means and said switched AC power ports are 
configured as a discrete, separate component from said 
keyboard, video and mouse switch. 

* * * * * 
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Blade server system for office, has integrated switch connected to 
decoder to receive command information and operate according to command 
information, where output port transmits signals between peripheral 
devices and blade server 

Abstract (Basic) : 

The system (100) has a management board connected to a chassis 
to control the system. Blade servers (120) are inserted on the 
chassis. An integrated switch connected to a decoder receives command 
information and switch according to the command information. An 
output port is connected with the chassis and peripheral devices to 
transmit signals between the peripheral devices and the selected blade 
server . 

Each server has a decoder connected to the chassis to 
receive an encoded data from the management board and decodes the 
encoded data to command information when one of the blade servers 
is selected. . . 

...The system reduces the space of the servers and eliminates the risk 

caused by the keyboard , video monitor and mouse ( KVM ) switch 

blade damage. The system saves a blade server socket and avoids 
the risk of losing control of the blade servers due to the failure 
of the KVM switch blade to work. . . 

...The drawing shows a schematic diagram of a blade server system 
connected with the peripheral devices and a network. . . 

... Blade server system (100... 

... Blade servers (120... 

...Select button (122 
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(57) ABSTRACT 

A blade server system with integrated KVM switches is 
described. The blade server system has a chassis, a man- 
agement board, a plurality of blade servers, and an output 
port. Each of the blade servers has a decoder and a switch. 
Each of the blade servers further has a select button and a 
processor. The decoder receives an encoded data from the 
management board and decodes the encoded data into 
command information when one of the blade servers is 
selected. The switch receives the command information and 
is switched according to the command information. The 
command information indicates which switch is to be turned 
on and which are to be turned off. The output port connects 
the peripheral devices for controlling the selected blade 
server. The management board may determine which blade 
server is to be selected by the button condition, commands 
from the peripheral devices or a request from a network 
computer. 

16 Claims, 2 Drawing Sheets 
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Integrated modular server array for computer system, has server 
cards which controls two expansion cards using peripheral component 
interconnect signals routed through CPCI Jl . . . 

Abstract (Basic) : 

... A compact PCI (CPCI) J2 bus formed on a midplane, connects 

processor cards, hard drive cards and a keyboard , mouse and video 
switch. . Power supply cards supply power to the processor and drive 
cards through the CPCI J2 bus. CPCI Jl female connectors on each 
server cards, has pinouts whose mirror images are on each expansion 
cards. Each of the server cards controls at least two of the 
expansion cards, using PCI signals routed through the... 

Integrated modular server array for computer system. . . 



.As the processor card controls two expansion cards through the CPCI Jl 
bus pass through the midplane board , the efficiency of the server 



is increased. The hot swap capability of the CPCI allows replacement of 
cards, if one or more cards fail during operation of the server , 
thereby the server system is easily upgradable and expandable. . . 
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(57) ABSTRACT 

A midplane board of a high-density server has mounted to it 
eight processor cards having modified CPCI form factors, 
multiple hard drive cards and a KMV switch card, all 
networked together using redundant network control cards 
through network connections formed from a CPCI J2 bus. 
Power is supplied to the processor cards by redundant power 
supply cards through the CPCI J2 bus as well. The processor 
cards and power supply cards are mounted to the back side 
of the midplane board while the multiple hard drive cards, 
the KMV switch card and expansion cards are mounted to 
the front side of the midplane board. All cards are hot 
swappable and configured horizontally on the midplane 
board. Each processor card controls two expansion cards 
through the CPCI Jl bus passing through the midplane 
board. The processor card pinout is the mirror image of that 
of traditional CPCI front side processor cards. 
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additional electrically conductive leads pass through the 
midplane board electrically connecting at least two of 
the multiple expansion cards to at least one of the 
multiple midplane board back-side connectors; and 

the processor card is one of multiple processor cards each 
having a processor-card connector connected to the 
midplane board back-side connectors such that the 
pinout assignments of the additional processor cards 
are the mirror images of the pinout assignments of the 
expansion cards and so that at least one of the processor 
cards can control at least two of the expansion cards. 

6. The server of claim 5, further comprising: 

conductive traces extending along the midplane board 
electrically connecting the processor cards; and 

a network control card connected to the conductive traces 
and controlling a network formed between the proces- 
sor cards and conductive traces. 

7. The server of claim 6, wherein the network further 
comprises a KMV switch for switching electrical commu- 
nications between a keyboard, mouse and video switch and 
the multiple processor cards. 

8. The server of claim 6, wherein the network control card 
is one of the set consisting of a network switch, a network 
hub, a fiber channel arbitrate loop hub and a fiber channel 
arbitrate loop switch. 

9. The server of claim 6, wherein the conductive traces 
connect the processor cards to the network control card in a 
daisy-chain or star network configuration. 

10. The server of claim 6, further comprising additional 
redundant network control cards electrically connected to 
the processor cards via the traces for controlling the net- 
work. 

11. The server of claim 6, wherein the network further 
comprises a fiber channel hard drive connected to the front 
side of the midplane board. 

12. The server of claim 6, further comprising multiple 
power supply cards attached to the midplane for supplying 
power to the processor cards via the traces. 

13. The server of claim 4, wherein: 

the midplane board front-side connector has a first half 
with 5 rows of 22 midplane board front-side connector 
pins; 

the expansion-card connector has a first half with 5 rows 
of 22 sockets for receiving the midplane board front- 
side connector pins thus forming a front-side connec- 
tion interface; 

the midplane board back-side connector has a first half 
with 5 rows of 22 midplane board back-side connector 
pins 

the processor-card connector has a first half with 5 rows 
of 22 sockets for receiving the midplane board back- 
side connector pins thus forming a back-side connec- 
tion interface; and 

wherein the back-side connection interface is the mirror 
image of the front-side connection interface. 

14. The high-density server of claim 4, wherein the pinout 
assignments of the expansion card are standard Jl Com- 
pactPCI assignments and the processor card is configured to 
utilize the mirror image of standard Jl CompactPCI pinout 
assignments. 



15. A high-density server comprising: 

a midplane board having opposing front and back sides; 

multiple processor cards physically and electrically con- 
nected to the midplane board; 

multiple network control cards physically and electrically 
connected to the midplane board; and 

multiple power supply cards physically and electrically 
connected to the midplane board. 

16. The high -density server of claim 15, wherein the 
processor cards, network control cards and power supply 
cards are connected to the midplane board via CompactPCI 
connectors. 

17. The high -density server of claim 16, wherein the 
processor cards have pinout definitions the mirror image of 
Jl CompactPCI front side pinout definitions. 

18. The high-density server of claim 16, wherein pin 
connectors are attached to the midplane board and socket 
connectors are attached to the processor cards, network 
control cards and power supply cards and wherein pins of 
the pin connectors are secured into sockets of the socket 
connectors to physically and electrically connect the mul- 
tiple processor cards, multiple network control cards and 
multiple power supply cards to the midplane. 

19. The high-density server of claim 15, further compris- 
ing a KMV switch physically and electrically connected to 
the midplane board. 

20. The high-density server of claim 15, further compris- 
ing multiple fiber channel hard drive cards physically and 
electrically connected to the midplane board. 

21. The high-density server of claim 15, wherein the 
network control cards are selected from the group consisting 
of a network switch, a network hub, a fiber channel arbitrate 
loop hub and a fiber channel arbitrate loop switch. 

22. The high-density server of claim 16, wherein at least 
one of the multiple processor cards controls at least two 
expansion cards through a Jl portion of a CompactPCI 
connector. 

23. The high-density server of claim 16, further compris- 
ing conductive traces extending along the midplane board to 
electrically connect the multiple processor cards, multiple 
network control cards and multiple power supply cards 
through J2 portions of the CompactPCI connectors. 

24. The high-density server of claim 23, wherein the 
multiple network control cards control through J2 portions 
of the CompactPCI connectors a network formed from the 
multiple processor cards, multiple network control cards, 
multiple power supply cards and connecting conductive 
traces. 

25. The server of claim 24, wherein the conductive traces 
connect the multiple processor cards, multiple network 
control cards, and multiple power supply cards in a daisy- 
chain or star network configuration. 

26. The server of claim 24, further including a chassis 
enclosing the midplane board, multiple processor cards, 
multiple network control cards, and multiple power supply 
cards. 

27. The server of claim 24, wherein the processor cards, 
network control cards and power supply cards are hot 
swappable so that any of the cards can be replaced without 
shutting down the network. 
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Abstract (Basic) : 

... a keyboard, pointing device, etc. by responding to the 

peripheral device controller of a system motherboard with the 
responses that are expected during POST (Power On Self Test) and the 
boot-up of an Operating System. In a peripheral switch environment, 
such as that dealing with Keyboard / Video / Mouse devices, the 
peripherals are connected to only one system at a time. When a rack... 

...daisy-chain connection scheme in a dense environment of rack mounted 

systems. Functionally, if the switch control circuit has enabled the 
connection of the peripheral device controller to the peripheral 
device, the device emulator is disabled. If, however, the switch 
control unit has disabled the connection of the peripheral device 
controller to the peripheral device... 



Peripheral Device Emulator 



Disclosed is a circuit that emulates the behavior of peripheral devices such as a 
keyboard, pointing device, etc.. by responding to the peripheral device controller of a 
system motherboard with the responses that are expected during POST (Power On Self 
Test) and the boot-up of an Operating System. 

In a peripheral switch environment, such as that dealing with Keyboard / Video / Mouse 
devices, the peripherals are connected to only one system at a time. When a rack filled 
with systems is powered up, all the systems will concurrently perform testing for the 
presence of the devices during the execution of POST, then again when the Operating 
System boots up. If the system unit fails to receive the proper response from a 
peripheral device, an error is declared and the device is deemed to be malfunctioning 
and/or declared as "not connected". By implementing a circuit that responds in the 
manner that the peripheral device would (if it were connected) the advantages that are 
derived are the avoidance of unnecessary error messages, as well as the improvement 
of test coverage. The later is specially crucial when employing a serial, daisy-chain 
connection scheme in a dense environment of rack mounted systems. 

Functionally, if the switch control circuit has enabled the connection of the peripheral 
device controller to the peripheral device, the device emulator is disabled. If, however, 
the switch control unit has disabled the connection of the peripheral device controller to 
the peripheral device, the device emulator is enabled and will respond as if the 
peripheral device was connected. 
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Figure 1 

Rack switch topology which 
connects the peripheral controller 
interface of one rack mounted 
computer to the preceding 
computer. Only the last computer 
in the chain needs to be connected 
to the peripheral. 



Figure 2 . Showing the connection of the Peripheral 
Device Emulator to the motherboard and Peripheral 
Switch circuit. The emulator will only respond as the 
peripheral device when the. switch is not selected,, in 
bypass mode. When the Peripheral Device Controller 
is connected to the Peripheral Device (switch is enabled) 
the Device Emulator is disabled. 
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Abstract (Basic) : 

... KVM) combination port (15) to which a KVM is connected. The KVM 

is connected to server ports (16) and expansion port (14) of other 
switch nodes through a cross connect (38) . The interconnected node 
operating systems (31) determine a path for a connection between the 
KVM and the selected server to configure the cross connects and to 
provide the determined path. 

... An internode link provides communication between node operating 

system of the switch nodes. . . 

...Used for switching keyboard , monitor and mouse connections in 
computer network. . . 

...The drawing shows a hyper switch node... 

. . . Server ports (16 
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ABSTRACT 



A switch node used for connecting a keyboard video mouse 
combination (KVM) and a server in an array of servers, 



some of which may be attached (directly) to the switch node, 
and others of which may be attached to another switch node 
in a network of interconnected switch nodes. The node 
includes at least one keyboard video monitor combination 
(KVM) port for attaching a KVM; a plurality of server ports 
for attaching a plurality of servers; a plurality of expansion 
ports connecting to other switch nodes in the network of 
switch nodes; a cross connect, for providing an inter- 
connection between each KVM and one of the server ports 
or one of the expansion ports; and a node operating system, 
for providing to a user, using one of the KVMs, an indication 
of each server in the array of servers, for determining a path 
to use for a connection between the KVM and a server, for 
configuring the cross connect to provide the path based on 
information provided by the node operating systems of other 
switch nodes in the network of switch nodes, and for 
requesting others of the switch nodes to configure their 
respective cross connects so as to provide the path deter- 
mined by the node operating system; and an internode link 
port, for providing a network connection enabling commu- 
nication between the node operating system of the switch 
node and the node operating system of other switch nodes in 
the array of switch nodes, the network connection (internode 
link) being the connection through which the switch node 
learns of available connections to servers attached to the 
other switch nodes and available connections between the 
other switch nodes. 
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38 to connect, via the respective port controllers, the server 
13a to the KVM 12a. The connection provided by the cross 
connect 38 enables communication from the keyboard and 
mouse of KVM 12a (i.e. keyboard and mouse signals) to the 
server 13a, and for communication (video output) from the 
server 13a to the monitor of KVM 12a. The communication 
proceeds through the KVM controller 32 and the server port 
controller 34. 

[0026] To connect to a server 13' attached to another 
hyper-switch node 21 ! , i.e. a non local server 13', a user 
operating the attached KVM 12a selects from the menu 
system 31a to connect to the non local server 13' either by 
name, or by pointing to the server 13' in a node topology 
displayed by the menu system 31a. The node topology 
displayed by the menu system 31 indicates the various 
connected servers using information it obtains dynamically, 
at the time a request is made to indicate the node topology 
or to provide a list of available servers 13. Once the user 
indicates a server 13' to which to be provided access, the 
node operating system 31 determines a connection path to 
use for the access. In case of a network of five or less 
hyper-switch nodes, in the preferred embodiment of four 
expansion ports, a direct path might be available for any 
server, i.e. a path through only a single additional hyper- 
node switch 21'. If however, the direct path is not available 
or if there is no direct path, the node operating system 31 
will determine another path. Each hyper-switch node 21 
interrogates each other hyper-switch node it is directly 
connected to using the connections provided through the 
expansion ports 14. However, all other network information 
is acquired via the interaode link 29, by querying each other 
hyper-switch node 21 l 21"21 , "21" tl in the network whenever 
such other information is needed. Then, in hunting for a path 
for an indirect connection, the node operating system 31 
performs a path hunt algorithm, using the current state of 
each connection in the network acquired through the inter- 
rogation, i.e. using the acquired knowledge about each 
individual connection. 

[0027] In determining an indirect path, the node operating 
system interrogates one or more other node operating sys- 
tems as to what connections are available. The interrogation 
prompts each interrogated switch node to provide what 
connections to attached servers are available, as well as what 
direct connections to other switch nodes are available. After 
performing the path hunt and so determining an indirect 
path, the node operating system configures not only its own 
cross connect 38, but also requests that other of the node 
operating system configure their respective cross connects 
so as to provide each of the connections needed for the 
indirect path. 

[0028] It is to be understood that the above-described 
arrangements are only illustrative of the application of the 
principles of the present invention. In particular, it is obvious 
that the present invention is not intended to be limited to an 



architecture in which there are in particular four expansion 
ports, two KVM ports, or twelve server ports. Although such 
a hyper-switch node is a good choice in a wide range of real 
world applications, a hyper-switch node having fewer or 
more expansion ports or KVM ports or server ports is also 
useful, depending on the application. The advantages of the 
present invention accrue as long as there are at least two 
expansion ports and at least two server ports, and at least one 
KVM port. Beside differences such as these, numerous other 
modifications and alternative arrangements from what is 
disclosed here may be devised by those skilled in the art 
without departing from the spirit and scope of the present 
invention, and the appended claims are intended to cover 
such modifications and arrangements. 

What is claimed is: 

1. A switch node, for connecting a keyboard video mouse 
(KVM) combination and a server in an array of servers, each 
server attached-to the switch node or attached to another 
switch node, all of the switch nodes constituting a network 
of interconnected switch nodes, the switch node comprising: 

a) a KVM port for providing a connection to an attached 
KVM; 

b) a plurality of server ports for providing connections to 
a plurality of attached servers; 

c) a plurality of expansion ports for providing connections 
to other switch nodes in the network of switch nodes; 

d) a cross connect, for providing connections between the 
KVM and one of the server ports or one of the 
expansion ports; 

e) a node operating system, for providing to a user of the 
KVM an indication of each server in the array of 
servers, for determining a path to use for a connection 
between the KVM and a server selected by the user, for 
configuring the cross connect to provide the path, for 
requesting others of the switch nodes to configure their 
respective cross connects so as to provide the path 
determined; and 

f) an internode link port, for providing a network con- 
nection enabling communication between the node 
operating system of the switch node and the node 
operating system of other switch nodes in the network 
of switch nodes. 

2. A switch node as in claim 1, wherein the configuring of 
the cross connect to provide the path is based on information 
provided by the node operating systems of other switch 
nodes in the network of switch nodes. 

3. A switch node as in claim 1, wherein the requesting of 
others of the switch nodes to configure their respective cross 
connects so as to provide the path determined is according 
to directions provided by the switch node. 

* * * * * 
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Hyper switch node for computer , has operating system which determines 
whether direct cross connect path or indirect path is required between 
user's keyboard video monitor and user selected server 

Abstract (Basic) : 

... An operating system (31) connected to switch nodes (21) 

through internode link (22), determines whether a direct cross connect 
path or indirect path is required between keyboard video monitor (KVM) 
and user selected server . The system configures a specific cross 
connect path between KVM and server if direct path is determined, 
else requests other nodes to configure cross connects for determined. . . 

For connecting components to computer such as keyboard , 
video monitor and mouse , to selected server in interconnected 
switch node network. . . 

...Since the switch node allows a user of KVM attached to the switch 
node to access not only the servers attached directly to the switch 
node, but also to access servers attached to any other switch node, 
with or without connecting directly to the intermediate switch nodes, 
thus a connection even if equipment malfunction blocks the most direct 
connection path is... 

...The figure shows the block diagram of the hyper switch nodes... 

. . . server ( 13 . . . 

. . . switch node (21 

. . .Title Terms: SWITCH ; 

International Patent Class (Main) : G06F-015/173 
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ABSTRACT 



A switch node used for connecting a keyboard video mouse 
combination. (KVM) and a server in an array of servers, 
some of which may be attached (directly) to the switch node, 
and others of which may be attached to another switch node 
in a network of interconnected switch nodes. The switch 
node includes at least one keyboard video mouse combina- 
tion (KVM) port; a plurality of server ports; a plurality of 
expansion ports connecting to other switch nodes in the 
network of switch nodes; a cross connect, for providing an 
inter-connection between each KVM and one of the server 
ports or one of the expansion ports; and a node operating 
system, for providing a user one of the KVMs an indication 
of each server in the array of servers, for determining a path 
to use for a connection between the KVM and a server, for 
configuring the cross connect to provide the path based on 
information provided by the node operating systems of other 
switch nodes in the network of switch nodes, and for 
requesting other switch nodes to configure their respective 
cross connects to provide the path determined by the node 
operating system; and an internode link port, for providing 
a network connection enabling communication between the 
node operating system of the switch node and operating 
system of other switch nodes in the array of switch nodes, 
the internode link being the connection through which the 
switch node learns of available connections to servers and 
available connections between switch nodes. 

3 Claims, 4 Drawing Sheets 
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access, the node operating system 31 determines a connec- 
tion path to use for the access. In case of a network of five 
or less hyper-switch nodes, in the preferred embodiment of 
four expansion ports, a direct path might be available for any 
service i.e. a path through only a single additional hyper- 5 
node switch 21*. If however, the direct path is not available 
or if there is no direct* path, the node operating system 31 
will determine another path. Each hyper-switch node 21 
interrogates each other hyper-switch node it is directly 
connected to using the connections provided through the 10 
expansion ports 14. However, all other network information 
is acquired via the internode link 29, by querying each other 
hyper-switch node 21' 21" 21'" 21"" in the network when- 
ever such other information is needed. Then, in hunting for 
a path for an indirect connection, the node operating system 15 
31 performs a path hunt algorithm, using the current state of 
each connection in the network acquired through the 
interrogation, i.e. using the acquired knowledge about each 
individual connection. 

In determining an indirect path, the node operating system 20 
interrogates one or more other node operating systems as to 
what connections are available. The interrogation prompts 
each interrogated switch node to provide what connections 
to attached servers are available, as well as what direct 
connections to other switch nodes are available. After per- 25 
forming the path hunt and so determining an indirect path, 
the node operating system configures not only its own cross 
connect 38, but also requests that other node operating 
systems configure their respective cross connects so as to 
provide each of the connections needed for the indirect path. 30 

It is to be understood that the above-described arrange- 
ments are only illustrative of the application of the principles 
of the present invention. In particular, it is obvious that the 
present invention is not intended to be limited to an archi- 
tecture in which there are in particular four expansion ports, 35 
two KVM ports, or twelve server ports. Although such a 
hyper-switch node Is a good choice in a wide range of real 
world applications, a hyper-switch node having fewer or 
more expansion ports or KVM ports or server ports is also 
useful, depending on the application. The advantages of the 40 
present invention accrue as long as there are at least two 
expansion ports and at least two server ports, and at least one 
KVM port. Beside differences such as these, numerous other 
modifications and alternative arrangements from what is 
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disclosed here may be devised by those skilled in the art 
without departing from the spirit and scope of the present 
invention, and the appended claims are intended to cover 
such modifications and arrangements. 
What is claimed is: 

1. A switch node among a plurality of nodes, for con- 
necting a keyboard video mouse (KVM) combination and a 
server in an array of servers, each server attached to the 
switch node or attached to another switch node, all of the 
switch nodes constituting a network of interconnected 
switch nodes, the switch node comprising: 

a) a KVM port for providing a connection to an attached 
KVM; 

b) a plurality of server ports for providing connections to 
a plurality of attached servers; 

c) a plurality of expansion ports for providing connections 
to other switch nodes in the network of switch nodes; 

d) a cross connect, for providing connections between the 
KVM and one of the server ports or one of the 
expansion ports; 

e) a node operating system, for providing to a user of the 
KVM an indication of each server in the array of 
servers, for determining a path to use for a connection 
between the KVM and a sever selected by the user, for 
configuring the cross connect to provide the path, for 
requesting others of the switch nodes to configure their 
respective cross connects so as to provide the path 
determined; and 

£) an internode link port, for providing a network con- 
nection enabling comnunication between the node 
operating system of the switch node and the node 
operating system of other switch nodes in the network 
of switch nodes. 

2. A switch node as in claim 1, wherein the configuring of 
the cross connect to provide the path is based on information 
provided by t[]he node operating systems of other switch 
nodes in the network of switch nodes. 

3. A switch node as in claim 1, wherein the requesting of 
others of the switch nodes to configure their respective cross 
connects so as to provide the path determined is according 
to directions provided by the switch node. 

* * * * * 
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Dual processing system for personal computer , has internet and master 
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and operating system that are segregated from. . . 

Abstract (Basic) : 

The processing system has an internet computer system and a 
master computer system each comprising a basic input /output system 
(BIOS), and an operating system. The BIOS and operating systems of the 
computer systems are segregated from each other. A key management 
infrastructure ( KVM ) switch (58) is provided so as to toggle 
between the segregated computer systems. 

... 1) personal computer ; and. . . 

...Dual processing system for use in personal computer (claimed), desktop 
computer , to segregate applications software from e-mail and internet 
download files for online banking, online. . . 

...The corruption of application software in master computer due to virus 
in content downloaded from the internet is reliably prevented by 
segregating the BIOS and OS systems of the respective computer 
systems. The KVM switch enables the computer systems to share a 
common keyboard, video display device and mouse pointing device. . . 

. . . KVM switch (58 
...Title Terms: COMPUTER ; 
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system (32) has a second system board (14), second CPU 
(52) and second bios (54) which will be used as startup 
means for retrieving the operating system from a second 
disk drive (48). The second processor has one or more 
memory chip(s) (56) and can additionally have it's own 5 
static ram (40) and controller board slots for ISA, VLB, 
EISA, or PCI devices (42). There is also shown an inter- 
processor bus (44). 

Both of the processor systems (30, 32) share a modem 
(50). In addition the processors share monitor (18), keyboard 10 
(20) and mouse (16) by means of KVM switch circuit (58). 
This configuration will allow for segregation of application 
data processing from Internet communication functions. The 
system will boot two segregated operating systems each 
having a dedicated microprocessor, dedicated memory and 15 
one or more dedicated hard drives for each operating system. 

Referring to FIG. 5, the first computer system (30) has a 
modem (50) for connection to the Internet. The system 
further has a first memory (38) and first disk drive (46) and 
first microprocessor (34). The operating system (60) of the 20 
first processor system (30) has control of the dual processor 
system (10) while said first processor system (30) is brows- 
ing the Internet. Should the anti-virus software encounter an 
unknown virus, then the first cpu (34) and/or first memory 
(38) and/or first disk drive (46) will segregate the virus from 25 
infecting the second processor system (32). 

In addition, a third microprocessor (62) could be incor- 
porated into the dual segregated operating system computer 
to monitor the condition of both the first processor system 3Q 
(30) and second processor system (32). 

What is claimed is new and desired to be protected by 
Letters Patent is set forth in the appended claims: 

1. A dual processing system made up of a master com- 
puter system and an internet computer system within a 35 
single personal computer for segregating applications soft- 
ware from e-mail and internet downloaded files, the system 
comprising: 

a) means for storing a first bios and a first operating 
system in said master computer system; 40 

b) means in said personal computer for executing said first 
bios and said first operating system; 

c) means for storing a second bios and a second operating 
system in said internet computer system; 

d) means in said personal computer for executing said 45 
second bios and said second operating system, said 
means for storing and executing said first bios and first 
operating system being segregated from said means for 
storing and executing said second bios and second 
operating system to prevent contamination of applica- 
tions software in said master computer system by a 
computer virus downloaded from the internet by said 
internet computer system; 

e) a single monitor, a keyboard and a mouse for use with 55 
both of said master and internet computer systems; 

f) means for toggling between the segregated master and 
internet computer systems comprising a KVM switch 
circuit; and 

g) means for monitoring a condition of said master and 60 
internet computer systems. 



50 



2. The system of claim 1, wherein said means for storing 
a first bios includes a first bios chip. 

3. The system of claim 2, wherein said means for execut- 
ing a first bios includes a first cpu. 

4. The system of claim 3, wherein said means for storing 
a second bios includes a second bios chip. 

5. The system of claim 4, wherein said means for execut- 
ing a second bios includes a second cpu. 

6. The system of claim 5, wherein said means for storing 
a first operating system includes a first disk drive. 

7. The system of claim 6, wherein said means for execut- 
ing a first operating system includes a first cpu. 

8. The system of claim 7, wherein said means for storing 
a second operating system includes a second disk drive. 

9. The system of claim 8, wherein said means for execut- 
ing a second operating system includes a second cpu. 

10. A personal computer containing a dual processing 
system for segregating applications software from e-mail 
and internet downloaded files comprising: 

a) a single case housing segregated master and internet 
computer systems, said systems being segregated to 
prevent contamination of applications software by a 
computer virus downloaded from the internet; 

b) said master computer system for processing and 
executing applications software comprising means for 
storing and executing a first bios, and means for storing 
and executing a first operating system including a 
dedicated microprocessor, memory and hard drive; 

c) said Internet computer system for downloading and 
processing files from the internet comprising means for 
storing and executing a second bios, and means for 
storing and executing a second operating system 
including a dedicated microprocessor, memory and 
hard drive; monitor, a keyboard and a mouse; 

e) means for toggling between the segregated master and 
internet computer systems comprising a KVM switch 
circuit; and 

f) means for monitoring a condition of said master and 
internet computer systems. 

11. A method of preventing contamination of applications 
software by a computer virus from e-mail and internet 
downloaded files comprising the steps of: 

a) combining in said personal computer segregated master 
and internet computer systems, said master computer 
system comprising a first CPU, a first BIOS, a first hard 
drive and a first operating system, said internet com- 
puter system comprising a second CPU, a second 
BIOS, a second hard drive and a second operating 
system; 

b) connecting a monitor, a keyboard and a mouse for use 
with both of said master and internet computer systems; 

c) toggling between said master and internet computer 
systems using a KVM switch circuit for preventing the 
contamination of application software by a computer 
virus downloaded from the internet by said internet 
computer system; and 

d) monitoring by a third CPU a condition of said master 
and internet computer systems. 
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Abstract (Basic) : 

... A universal serial bus (USB) hub switch (32) connected to a 

CPU (30) communicates with computers and peripheral devices through 
ports (34,36). A USB device controller (38) emulates console devices 
such as keyboard connected to the CPU and hub switch , according to 
the human interface device (HID) standard. Host and video controllers 
(44,50) communicate with the computer and video monitor through ports 



(48, 52) . 

For sharing video monitor, console devices such as keyboard and 
mouse, computer peripheral devices such as printer. . . 



. . .Allows computers connected to the switch to share all USB peripheral 
devices. The switch can either asynchronously or synchronously 
switch the keyboard - video - mouse ( KVM ) channels and peripheral 
channels to a common computer or different computer without 
interruption of data flow to the peripheral device. Use of emulation 
makes the switch appear as a computer to peripheral devices, and 
enables it to communicate with the USB devices or USB PCs... 

...The figure shows the block diagram of signal switch . 

. . . CPU (30. . . 

. . . USB hub switch (32 
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(57) ABSTRACT 

A signal switch for sharing a video monitor, a plurality of 
console devices compliant with an industry standard and one 
or more than one peripheral device in any of a plurality of 
computer systems, is provided comprising a CPU with a first 
memory for storing a management program for managing 
the signal switch; a hub switch module connected to the 
CPU and configured to communicate with any of the plu- 
rality of computer systems, and the one or more than one 
peripheral device; a device control module for emulating 
according to the industry standard the plurality of console 
devices, connected to the CPU and the hub switch module; 
a host control module connected to the CPU and configured 
to communicate with the plurality of console devices; and a 
video control module connected to the CPU and configured 
to communicate with a video monitor device. 
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... A mouse service subroutine issues preset queries to mice 

(11C,12C) of workstations (11,12). Based on the response to the 
queries, a switch (13) identifies the corresponding user input 
structures of the mice. Emulated mouse instructions are issued to a 
selected computer (14) using one of the user input structure that has 
highest ranking in predetermined hierarchical... 

... A switch processor in the keyboard - video - mouse ( KVM ) 

switch (13) routes data between workstations and the computer 
(14). One user port of the switch (13) receives signals from the 
mouse (11C) of the workstation (11) having an associated set of user 
input structures. Another user port receives signals from... 

...For multiple -users for simultaneous access of any of a number of 
computers . 
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ABSTRACT 



A KVM switch having a uniprocessor architecture that 
accommodate multiple users and multiple computers — even 
multiple users to a single computer — via interrupt servicing 
provides dramatic improvements over common matrix-type 
KVM switches. Further, such features as hot-plugging 
computers, and keep alive computers (during power 
outages) are not inhibited by the present architecture. OSD 
menuing is accommodated, even as to both users, and OSD 
configurations are field upgradeable using flash memory 
downloading. The present architecture also accommodates 
tiered arrangements. 

17 Claims, 11 Drawing Sheets 
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the menu subsystem 74 to use the computer provided syncs 
(separate H & V, no composite) OR use syncs generated by 
the on board FPGA 77 (see element 43 of FIG. 8) as the 
source for the OSD. FIG. 13 illustrates horizontal sync 
processing by way of example. 

The processor 38 provides timers (see FIG. 9) that are 
employed for the Vertical Sync Counter and Horizontal Sync 
Counter. 

At least once per second, the video sync handler will 
execute a state machine 70 that will count the number of 
horizontal sync pulses between two vertical sync pulses. The 
vertical sync counter will use a short ISR to start/stop the 
horizontal sync counter accordingly. The number of hori- 
zontal sync pulses taken during the most recent measure- 
ment cycle will be available to the menu subsystem. Syncs 
from the computers 13 are received by dual muxes 71 and 
72 and placed on local and remote user sync buses. Local 
and remote muxes 68 and 69 will take syncs from either the 
sync buses (from the computers) or from the sync generation 
43 for application to the local and remote monitors 4/8. 

Since the present switch accommodate multiple users, the 
OSD system must handle switch commands from all users. 
A channel switching module processes reception of action 
requests from multiple users to switch channels from various 
sources such as pushbutton, hot key sequences, scanning and 
the OSD menu. FIG. 17 illustrates such a module. 

In FIG. 17, the goal is to keep the various subsystems such 
as the Hot Key Handler etc. separate from each other, and 
from the switching Handler. A bulletin board type mentality 
will be used so that any module/handler external to the 
switching handler 97 can post an action request on the 
switching handler bulletin board via API 96. The Switching 
Handler, called by the main task loop, checks the bulletin 
board for any action requests that may be posted. The action 
request will consist of at least the user number submitting 
the request and the desired destination channel. 

Each switch unit, whether base or tiered, will be respon- 
sible for tracking both user paths within that unit. In other 
words, each unit must know which PC is currently selected 
by which set of peripherals, local or remote. 

A Serial Port Module may also be employed to handle the 
serial port I/O on the switch box, including applications such 
as OSD utilities, "Power Commander" utilities offered com- 
mercially by Cybex Computer Products, Corp, etc. FIG. 16 
illustrates the serial port 89, interrupt service routine 88, 
handler 87, and API 86 interfacing with example utilities 
such as the OSD utility 84 and Power Commander 85. The 
Serial Port Module provides a mechanism for various appli- 
cations to use and communicate with the external Serial Port 
(DB9). Serial port data is transmitted and received via 
interrupts. 

In an alternative embodiment of the tiered (cascaded) 
structure of FIG. 6, the present switches include a method to 
detect the attachment of another switch product. This 
method was founded on the use of the Read ID keyboard 
command. Referencing FIG. 18, according to the IBM 
Keyboard Specification, the standard response to the Read 
ID Keyboard command is a constant 16 bit value (0x83AB). 
Previously, it was believed that all keyboards responded to 
the Read ID consistently to the point that KVM switch 
products did not issue the Red ID command but instead 
emulated the known response to the associated computer. 
This behavior was exploited by developing switch products 
to respond with a manufacturer ID (High Byte) and Product 
Code (Low Byte) in response to the third consecutive Read 
ID command. 

Overall, the approach worked well except that some PCs 
(for example, the IBM 9585 and the IBM 300XL) also issue 
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3 consecutive Read ID commands in their boot sequence. 
Thus, prior KVM switches using the 3 Read ID command 
technique sometimes incorrectly determined itself to be 
attached to another like KVM switch product when only a 
5 PC was attached. The number of Read ID commands issued 
is increased to 10, as shown in FIG. 18. The greatest number 
of Read ID commands that are known to have been issued 
by a PC is 5 by the IBM 9585. 

In an effort to reduce the communication traffic between 
KVM switch boxes, a shorthand protocol can be imple- 
mented to allow the Base box to communicate with the 
Tiered box with small overhead. Such a shorthand can 
employ a tiered protocol that consists of a prefix byte 
followed by a command byte. The command byte will 
instruct the Tiered unit to perform various tasks such as 
15 channel switches. Additional prefix bytes can be used to 
enhance the tiered protocol. 

As previously described, the present invention also 
employs flash memory upgrading. Presently, Rose Electron- 
ics of Houston is believed to offer flash upgrading in a KVM 
20 switch called Ultraview, which is believed to provide the 
user two methods of flash upgrading: 

1) using terminal program (like Hyperterminal) to send an 
ASCII text file, with the terminal screen used to update 
the user on the progress; 
25 2) using file copy to send an ASCII text file, with LEDs 
used to update the user on the progress. 
A problem with those methods is that the user interfaces 
are inadequate to monitor the file transfer. Further, there is 
no data flow control implemented which means menu data 
30 can be lost on the dump due to slow communication linking 
or bus overloading. Compounding the problem, the user 
interface's inadequacy leaves the user without good feed- 
back that a data dump was unsuccessful and why. 

In a first alternative embodiment of FIG. 21, flash 
35 downloading, a Terminal Program is employed such as 
(ProComm, Hyperterminal, etc.) using ASCII file transfer 
for the PC but with ASCII file transfer support developed on 
the embedded side. Such support can be either an Xmodem 
protocol or a slowed baud rate. Alternatively, the Terminal 
40 Program can be employed with the processor 38 having a 
dedicated flash download mode (see element 47 of FIG. 9) 
that will not be overloaded by a flash download. 

In a second alternative embodiment, a DOS based utility 
is provided for PC download. This improves the user inter- 
45 face and has integrated flow control. 

In a third alternative embodiment, a Custom Windows 
application is provided for PC download. This provides the 
most user-friendly, simple GUI for integrated flow control. 
In any case, to program the on-chip Flash memory of the 
50 processor 38, a bootstrap loader (BSL) loads the flash 
programming routines and the program code via serial 
interface to the KVM switch. The flash programming rou- 
tines and programming code then control future flash 
upgrading via the embodiment of FIG. 21. 
55 While the invention has been described in connection 
with what is presently considered to be the most practical 
and preferred embodiment, it is to be understood that the 
invention is not to be limited to the disclosed embodiment, 
but on the contrary, is intended to cover various modifica- 
60 tions and equivalent arrangements included within the spirit 
and scope of the appended claims. 
What is claimed is: 
1. A KVM switch, including: 
hardware components, including: 
65 two or more computer ports to respectively link to two 
or more computers at keyboard, mouse and video 
ports of each of said computers; 
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a computer I/O interface to interface keyboard, mouse 
and video data with each of said computer ports; 

a single microprocessor communicating with the com- 
puter I/O interface; and 

two or more workstation ports to respectively link to 
two or more workstations each having a keyboard, 
mouse and video monitor, said workstation ports 
communicating with the single microprocessor; and 
software modules, including: 

a user interface module to give and receive keyboard, 
mouse, and video data to and from the workstation 
ports under the control of the single microprocessor; 

a user interface interrupt service routine to precipitate 
the transfer of said keyboard, mouse and video data 
to and from the workstation ports via interrupts on 
assigned lines of the workstation ports; 

a computer interface module to give and receive 
keyboard, mouse and video data to and from the 
computer ports under the control of the same single 
microprocessor; and 

a computer interface interrupt service routine to pre- 
cipitate the transfer of said keyboard, mouse and 
video data to and from the computer ports and 
computer I/O via timer-based interrupts on assigned 
lines of the computer ports, 

wherein the computer interface interrupt service rou- 
tine polls each of the assigned lines of the computer 
ports on a periodic basis. 

2. AKVM switch according to claim 1, further including: 
a data extender interfaced between at least one of the 

workstation ports and at least one corresponding work- 
station. 

3. A switch as in claim 1 wherein the single micropro- 
cessor further includes flash memory. 

4. A switch as in claim 1 wherein the software modules 
further include: 

an on-screen display module to generate on-screen dis- 
play menus in accordance with an on-screen display 
configuration. 

5. A switch as in claim 4, wherein the single micropro- 
cessor further includes flash memory and the on-screen 
display configuration is stored in the flash memory. 

6. A switch as in claim 5, wherein the hardware further 
includes a serial port and the software modules further 
include a serial port interface module to precipitate a transfer 
of new on-screen display configuration data to the flash 
memory. 

7. A switch as in claim 1, wherein the hardware further 
includes a video subsystem to receive video signals from the 
computer ports and deliver the video signals to single 
microprocessor for delivery to selected ones of the work- 
station ports. 

8. A switch as in claim 7, wherein the hardware further 
includes an on-screen display subsystem, in communication 
with the video subsystem, to generate on-screen menu 
signals, said video subsystem generating monitor video 
signals having a combination of said video signals from the 
computer ports and the on-screen menu signals for delivery 
to the selected ones of the workstation ports. 

9. A switch as in claim 8, wherein the software further 
includes an on-screen display module to control generation 
of the on-screen menu signals by the on-screen display 
subsystem. 

10. A switch as in claim 8, wherein the hardware further 
includes an internal sync generator, and wherein the video 
subsystem selects a sync signal from either the internal sync 
generator or from the video signals received from the 
computer ports. 
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11. A method of switching keyboard, mouse and video 
data between multiple computers and multiple workstations, 
comprising: 

providing computer-side ports, one port for each of the 
5 computers; 

selecting some of the computers for communication with 
some of the multiple workstations; 

bi-directionally communicating the keyboard, mouse and 
video data between the some selected computers via 
3 corresponding ones of the computer-side ports and a 

single microprocessor under the control of a computer- 
side interrupt service routine that continuously polls the 
computer-side ports; 
15 translating the keyboard, mouse and video data into one 
or more protocols suitable for, respectively, the some 
selected workstations; 

providing peripheral-side ports, one port for each of the 
workstations; 

20 bi-directionally communicating the keyboard, mouse and 
video data between the some selected workstations via 
corresponding ones of the peripheral-side ports and the 
single microprocessor under the control of a peripheral- 
side interrupt service routine. 
25 12. A method of communicating data between at least two 
computers and at least two computer workstations, compris- 
ing: 

providing first and second workstation ports communi- 
cating with, respectively, first and second ones of the 
30 computer workstations; 

providing first and second computer ports communicating 
with, respectively, first and second ones of the com- 
puters; 

using a single microprocessor, continuously polling the 
35 first and second workstation ports, via an interrupt 
service routine, to correspondingly retrieve and provide 
current keyboard, mouse and video data to and from, 
respectively, the first and second workstations via cor- 
responding ones of the first and second workstation 
40 ports; 

using the same single microprocessor, continuously poll- 
ing the first and second computer ports, via another 
interrupt service routine, to retrieve and provide the 
45 current keyboard, mouse and video data to and from a 
selected one of the at least two computers via a corre- 
sponding one of the first and second computer ports. 

13. A method as in claim 12, further including: 
receiving the current keyboard data from the first work- 

5Q station according to a first keyboard protocol suitable 
for the first workstation and translating that current 
keyboard data into a second keyboard protocol suitable 
for the selected computer; and 
receiving the current keyboard data from the selected 

55 computer according the second keyboard protocol suit- 
able for the selected computer and translating that 
current keyboard data into the first keyboard protocol 
suitable for the first workstation. 

14. A method as in claim 12 further including: 

60 receiving the current mouse data from the first worksta- 
tion according to a first mouse protocol suitable for the 
first workstation and translating that current mouse data 
into a second mouse protocol suitable for the selected 
computer; and 

65 receiving the current mouse data from the selected com- 
puter according the second mouse protocol suitable for 
the selected computer and translating that current 
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result . . . 
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(57) ABSTRACT 

A high -density system includes a backplane, a plurality of 
central processing unit (CPU) cards, and a servicing control 
system. The backplane has a servicing input/output (I/O) bus 
for carrying servicing I/O data. The central processing unit 
(CPU) cards are plugged into the backplane and connected 
to the servicing I/O bus. The servicing control system 
includes a switching system for selectively connecting only 
one of the CPU cards to the servicing I/O bus, and an I/O 
interface module electrically connected to the servicing I/O 
bus. The I/O interface module comprises at least a port to 
which an external device may be plugged. The servicing 
control system selectively enables only one of the CPU 
cards to send servicing I/O data to the port or to receive 
servicing I/O data from the port. 
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HIGH-DENSITY SYSTEM 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a high-density 
system. More specifically, the present invention relates to a 
high-density system whose central processing unit cards 
share a common input/output (I/O) interface module through 
a servicing I/O bus. 

[0003] 2. Description of the Prior Art 

[0004] Please refer to FIG. 1. FIG. 1 is a block diagram 
of a prior art computer system 10. The computer system 10 
comprises a backplane 14, a plurality of central processing 
unit (CPU) cards 12 plugged into the backplane 14, and a 
servicing control system 16. The servicing control system 16 
comprises a plurality of input/output (I/O) ports including 
keyboard ports 22, video ports 24, and mouse ports 26. The 
servicing control system 16 further comprises a plurality of 
power switches 28 and a switching system 20 for selectively 
connecting only one of the CPU cards 12 to the input/output 
(I/O) ports on the servicing control system 16 by turning on 
only the power switch 28 corresponding to the selected CPU 
card 12. Each of the CPU cards 12 has a keyboard port 22, 
a video port 24 and a mouse port 26. The keyboard port 22, 
video port 24 and mouse port 26 of the CPU card 12 is 
connected to the corresponding I/O ports of the servicing 
control system 16 using cables 40. 

[0005] As shown in FIG. 1, the keyboard port 22, video 
port 24 and mouse port 26 of each CPU card 12 are 
connected to the I/O ports of the servicing control system 16 
using cables 40. The number of cables 40 will increase when 
more CPU cards 12 are plugged into the backplane 14, 
resulting in a great number of cables 40 and making the 
computer system 10 very messy. 

SUMMARY OF THE INVENTION 

[0006] It is therefore a primary objective of this invention 
to provide a high-density system whose CPU cards share a 
common input/output (I/O) interface module through a 
servicing I/O bus to solve the above mentioned problem. 

[0007] According to the claimed invention, the high- 
density system includes a backplane, a plurality of central 
processing unit (CPU) cards, and a servicing control system. 
The backplane has a servicing input/output (I/O) bus for 
carrying servicing I/O data. The central processing unit 
(CPU) cards are plugged into the backplane and capable of 
accepting data from the servicing I/O bus or sending data to 
the servicing I/O bus. The servicing control system includes 
a switching system for selectively connecting only one of 
the CPU cards to the servicing I/O bus, and an I/O interface 
module electrically connected to the servicing I/O bus. The 
I/O interface module comprises at least a port to which an 
external device may be plugged. The servicing control 
system selectively enables only one of the CPU cards to send 
servicing I/O data to the port or to receive servicing I/O data 
from the port. 

[0008] It is an advantage of the present invention that the 
CPU cards of the high-density system share the common I/O 
interface module through the servicing I/O bus. Conse- 



quently, space inside the high-density system is used effi- 
ciently and no cable is needed for signal transmissions. 

[0009] These and other objectives and advantages of the 
present invention will no doubt become obvious to those of 
ordinary skill in the art after reading the following detailed 
description of the preferred embodiment that is illustrated in 
the various figures and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram of a prior art computer 
system. 

[0011] FIG. 2 is a perspective view of a high-density 
system according to the present invention. 

[0012] FIG. 3 is a side view of the high-density system in 
FIG. 2. 

[0013] FIG. 4 is a data structure diagram of the high- 
density system in FIG. 2. 

[0014] FIG. 5 is a functional block diagram of the high- 
density system in FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0015] Please refer to FIG. 2 and FIG. 3. FIG. 2 is a 
perspective view of a high-density system 100 according to 
the present invention. FIG. 3 is a side view of the high- 
density system 100. The high-density system 100 comprises 
a backplane 104 (as shown in FIG. 3), a plurality of central 
processing unit (CPU) cards 102, and a servicing control 
system 106. The backplane 104 has a servicing input/output 
(I/O) bus 108 set within the backplane 104 for carrying 
servicing I/O data 150 (FIG. 4). The servicing I/O data 150 
comprises CFKVM data 134 and monitoring data 132. The 
CFKVM data 134 includes compact disk read only memory 
(CD-ROM) data, floppy disk drive (FDD) data, keyboard 
port data, video port data and mouse port data. 

[0016] As shown in FIG. 2 and FIG. 3, the CPU cards 102 
are plugged into the backplane 104, and can receive data 
from the servicing I/O bus 108 or transmit data to the 
servicing I/O bus 108. Further, the servicing control system 
106 has a switching system 112 and an I/O interface module 
114. The switching system 112 selectively connects only one 
of the CPU cards 102 to the servicing I/O bus 108 within the 
backplane 104 while the remaining CPU cards are switched 
off. The I/O interface module 114 comprises a CD-ROM 
120, a floppy disk drive 122, a keyboard port 124, a video 
port 128, and a mouse port 126, which are electrically 
connected to the servicing I/O bus 108. Specifically, the I/O 
interface module 114 comprises at least a port to which an 
external device may be plugged. Generally, the servicing 
control system 106 selectively enables only one of the CPU 
cards 102 to transmit the servicing I/O data to the port or to 
receive the servicing I/O data from the port. 

[0017] Please refer to FIG. 4. FIG. 4 is a data structure 
diagram of the high-density system 100. The servicing 
control system 106 further comprises a monitoring system 
130 for generating monitoring data 132 through the servic- 
ing I/O bus 108. The monitoring data 132 includes infor- 
mation such as a rotational speed of a system fan 140, a 
system temperature 142, a system voltage 144 and the status 
of each of the CPU cards 102. 
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corresponding lines to interface port 

Abstract (Basic) : 

... A network interface unit has several network ports (142), 

several interface ports and a signal conditioner. The network ports 
communicate digitized KVM signals with remote user workstations . The 
conditioner converts the native KVM signals from respective servers 
(122) into an intermediate format for transmission over corresponding 
lines to interface port. 

... 1) Video signals switching method... 



4) Video signal switch 



.processing signals from peripheral device such as keyboard, mouse, video 



for transmission to remote user workstations . 



...Provides an inexpensive way for switching KVM signals and provides 
flexibility in dealing with the management of servers . 
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International Patent Class (Main) : G06F-003/00 . . . 
. . . G06F-015/16 

International Patent Class (Additional) : G06F-003/02 . . . 
Manual Codes (EPI/S-X) : T01-C07C ... 



Ill 11 II 111 11 111 I II I III I III 111 I II II I II 

US 20020143996A1 

(19) United States 

(12) Patent Application Publication ao) Pub. No.: US 2002/0143996 Al 

Odryna et al. (43) Pub. Date: Oct. 3, 2002 



(54) PASSIVE VIDEO MULTIPLEXING METHOD 
AND APPARATUS PRIORITY TO PRIOR 
PROVISIONAL APPLICATION 

(76) Inventors: Vic Odryna, Action, MA (US); Philip 
M. Kirshtein, New Market, AL (US); 
Christopher L. Thomas, Madison, AL 
(US) 

Correspondence Address: 
NIXON & VANDERHYE PC. 
8th Floor 

1100 North Glebe Road 
Arlington, VA 22201 (US) 

(21) AppLNo.: 09/951,774 

(22) Filed: Sep. 14, 2001 

Related U.S. Application Data 

(60) Provisional application No. 60/279,461, filed on Mar. 
29, 2001. 

Publication Classification 
(51) Int. CI. 7 G06F 15/16 



(52) U.S. CI 709/246; 710/62; 710/36 



(57) 



ABSTRACT 



A passive video multiplexing method and apparatus for 
encoding video synchronization signals within a KVM 
extension system. A Rack Interface Pod (RIP) is provided 
for receiving video signals from a network server and 
providing them to a remote user via a local area network 
(LAN). The analog signals received by the RIP are trans- 
mitted to a Rack Connection Manager (RCM) having video 
processing logic, a supervisory processor, a KVM switch 
system, and Ethernet interface circuitry. A plurality of ARI 
systems are connected to the RCM, and a plurality of 
network servers, intended to be controlled by the remote 
user, are connected to each ARI by a respective wiring strip 
or Pod Expansion Module (PEM). The RCM performs 
selective switching by sourcing current through a pair of 
diodes associated with an active channel of the PEM while 
reverse biasing diodes associated with an inactive channel to 
select a network server among the plurality of network 
servers. Switching of video is accomplished without pro- 
cessing the video signals. 
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Switching system for interconnecting number of computer user 
terminals has a number of computers where users can access any one or 
more of the computers from single terminal or user interface module 

Abstract (Basic) : 

... The switching hub (40) is a modular system which has a number 

of switch modules (41) and each of them has an analogue transmitter 
(43) circuit and/or an analogue receiver circuit (42), an analogue 
crosspoint switching arrangement, a programmable digital circuit (44) 
for handling digital data signals, digital crosspoint switching 



arrangement, and a backplane (45) interface between the analogue 
(42,43) and digital ( 44 ) circuits . 

For interconnecting a number of computer user terminals, in a 
computer network. . . 

...cursor control device or mouse (KVM) system with distributed control, 
i.e. without a master CPU , and in which all cards and components are 
hot-swappable, which allows for simple maintenance and updating of the 
system to interconnect more workstations and computers , without any 
system down time. . . 

...The figure shows a schematic representation of a high end KVM 
switching system. . . 

...128 computers (201-328... 

... Workstations (1-16... 

...User interface module (17 
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ABSTRACT 



The present invention relates to a switching system for 
interconnecting a plurality of computer user terminals or 
workstations each having user interface devices, including a 
keyboard, a video display unit, and a cursor control device 
or mouse (KVM), with a plurality of computers in a com- 
puter network, allowing a user to access any one or more of 
said computers from the user interface devices of a single 
terminal or workstation. It is denoted "high end" because of 
the potentially large number of computers which may be 
interconnected with the system. 

31 Claims, 12 Drawing Sheets 
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of the invention. Control signals from the digital card 
underneath are supplied to the analogue receiver PCB as 
serial data via the stacker connector. In order to minimize the 
coupling of conducted digital "noise" from the digital PCB 
to the analogue circuits all control signals are "galvanically 
isolated" using opto isolators. On the analogue side of the 
op to-isolated barrier this serial data stream is fed directly to 
the analogue crosspoint switches and determines the signal 
routing within the crosspoint switch. The selected active 
crosspoint output is buffered immediately by a wideband 
monolithic amplifier (511). This buffer directly drives a 
section of "stripline" similar to that described earlier. This 
stripline section carries the signal to the correctly terminated 
input stage of the "backplane analog bus" diver circuit (510) 
located close to the HDM plus daughtercard connector 
(503). This placement is necessary in order to keep the 
unterminated "stub" length short when the bus driver is 
disabled. The analogue transmitter card (42) is connected to 
the backplane analogue bus using a HDM plus daughtercard 
connector assembly, as described above. 

In the present embodiment of the invention the analogue 
bus driver used is a MAX4223EUT-T device, supplied by 
Maxim. This device has an output disable function which is 
activated by "pulling" a shutdown control pin (SHDN) low 
(507). 

Therefore a particular channel output is effectively "wire- 
OR'ed" with the same channel outputs on another receiver 
card or cards in the same chassis thereby giving each card's 
output access to the common backplane analogue bus. The 
control signals required to provide the enable/disable func- 
tion are also derived from the serial data stream. This control 
information is extracted in a similar manner to that described 
for the differential input stages using a further two 8-bit shift 
registers and controls the analogue bus drivers directly. 

While the invention has been particularly shown and 
described with reference to embodiments thereof, those 
skilled in the art will understand that the foregoing and other 
changes in form and detail may be made therein without 
departing from the spirit and scope of the present invention. 

What is claimed is: 

1. A switching system for interconnecting a plurality of 
computer user terminals, having user interface devices 
including a keyboard, a video display unit and a cursor 
control device, with a plurality of computers in a computer 
network, allowing a user to access any one or more of said 
computers from the user interface devices or a single 
terminal, comprising: 

a switching hub for routing keyboard and cursor control 
signals transmitted from any one of the terminals to a 
selected computer, and for routing video signals 
received from the said computer to said one of the 
terminals, said signals being in both digital and ana- 
logue form, 

a user interface module for receiving said transmitted 
keyboard and cursor control signals, coupled between 
said plurality of computer user terminals and said 
switching hub, 

a computer interface module for receiving said received 
video signals, coupled between said plurality of com- 
puters and said switching hub, 

wherein the physical architecture of the switching hub 
includes a modular system comprising a plurality of hot 
swappable switch modules, each module comprising an 
analogue transmitter circuit and/or an analogue 
receiver circuit, each including an analogue crosspoint 
switching arrangement, a programmable digital circuit 
for handling digital data signals and including a digital 
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crosspoint switching arrangement, and a backplane 
interface between the said analogue and digital circuits. 

2. A switching system according to claim 1, in which the 
digital circuit of each switching module comprises its own 

5 central processing unit adapted to provide distributed control 
of each switch module in the switching system. 

3. A switching system according to claim 1, in which the 
digital circuit is bi-directional and is adapted to handle 
received or transmitted digital data signals, and is common 

1Q to all switch modules. 

4. A switching system according to claim 1, in which each 
switch module is configured as either a transmitter module 
or a receiver module. 

5. A switching system according to claim 1, wherein each 
switch module provides access to a pre-determined number 

15 of computer user terminals or computers. 

6. A switching system according to claim 1, in which the 
horizontal synchronization (HS) and vertical synchroniza- 
tion (VS) parts of the video signal are digitally encoded and 
handled by said digital circuit. 

20 7. A switching system according to claim 1, in which 
internal communication between the an analogue transmitter 
or receiver circuit and the digital circuit is via an internal 
system bus. 

8. A switching system according to claim 7, wherein the 
25 internal system bus is a differential controller area network 

(CAN) bus. 

9. A switching system according to claim 1, in which the 
analogue crosspoint switching arrangement comprises a 
switch topology based on a switched transconductance 

30 architecture. 

10. A switching system according to claim 9, in which the 
analogue crosspoint switching arrangement comprises a low 
power, large matrix crosspoint switch with high input 
resistance, low input capacitance and wide bandwidth. 

35 11. A switching system according to claim 10, in which 
the analogue crosspoint switching arrangement comprises a 
plurality of multiplexers, each comprising a folded-cascode 
high-speed voltage feedback amplifier. 

12. A switching system according to claim 1, wherein the 
40 digital crosspoint switching arrangement comprises a field 

programmable gate array. 

13. Aswitching system according to claim 12, wherein the 
digital crosspoint switch arrangement is controlled by the 
central processing unit on its switch module, via separate 

45 address, data and control buses. 

14. A switching system according to claim 1, wherein 
communication between the digital crosspoint switch 
arrangement and the backplane is via a differential 
transceiver, preferably a low voltage differential driver/ 

50 receiver. 

15. A switching system according to claim 5, wherein 
each switch module can handle sixteen video channels, such 
that a minimum of eight switch modules will allow sixteen 
computer user terminals to access 128 computers in a 

55 non -blocking way. 

16. Aswitching system according to claim 15, wherein the 
digital crosspoint switching arrangement comprises two 
bi-directional 16x16 gate arrays adapted simultaneously to 
handle respective HS and VS signal data, pertaining to one 

60 video channel. 

17. A switching system according to claim 16, in which 
the analogue crosspoint switching arrangement comprises 
an array of 128 transconductance input stages organized as 
eight 16x1, or two 16x8, multiplexers with a common, 

65 16-line analogue input bus. 

18. A switching system according to claim 1, in which 
each multiplexer switching hub further comprises a pro- 
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Video switch for Keyboard Video Mouse systems, has discrete radio 
frequency switch with control, video input and output and video output 
of one computer is connected to input of discrete switch 

Abstract (Basic) : 

. . . The switch has a voltage converter with a video select signal 

connected to its input. There is a discrete radio frequency switch 
(420), a depletion mode MOSFET device, with a control, video input and 
output. A video output of one of the computers is connected to the 
input of the discrete switch and the output of the voltage converter 
is connected to the control of the discrete switch . 

Used for Keyboard Video Mouse (KVM) systems to provide 
centralized and monitor of multiple of computers . 



...The drawing shows a schematic representation of the radio frequency 
switch and a drive circuitry. . . 

...Discrete radio frequency switch . (420 
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(57) ABSTRACT 
A high speed video switch in a KVM system using discrete 
Radio Frequency (RF) switch circuits. The RF switch cir- 
cuits are configured into a multiplexed circuit to route video 
signals from a selected host computer to a target monitor. 
Voltage converters are used to provide control signals of the 
proper voltage to the RF switch circuits. Peaking operational 
amplifiers are used to compensate for the roll-off effect 
caused by the video connectors. An On Screen Display 
(OSD) switch using the RF switches is used to rapidly 
switch between the OSD data and host computer video for 
display to the target operator control center monitor. 
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server assigned to the data converter 

Abstract (Basic) : 

... A data converter (47) acts as an intermediary between the 

workstation (51) communicating via a maintenance network (20) to the 
motherboard (42) of the server (41) . The converter can cause the 
motherboard to perform cold boots and other functions and receive raw 
video at the video port (45), while converting the video resolutions of 
the server to match the resolutions required to meet those required 
by the monitor at the workstation . 

INDEPENDENT CLAIMS are included for a keyboard - video - mouse 
converter and for a method of linking servers in a network. . . 

...Network switching of computer peripheral data... 

...The drawing is a block diagram of a server 
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(57) ABSTRACT 

A keyboard/video/mouse (KVM) switching protocol is dis- 
closed in which KVM information is applied to a network of 
workstations. At least one data converter communicates on 
the workstation network and retrieves KVM information 
from the workstation network that is addressed to a server 
assigned to the converter. The converter places the KVM 
information in a format suitable to the assigned server and 
applies the converted KVM information to the appropriate 
standard device ports of the server. The system provides 
motherboard access to the servers that is characteristics of 
KVM switches but provides essentially unlimited scalability 
not known in traditional KVM switches. 
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[0051] Next, the raw video is packeted at digital video 
packeting element 105. This digital packeting can be per- 
formed in accordance with U.S. patent Ser. No. 08/909,924 
by O'Dryna et al., (filed Aug. 12, 1997) and Ser. No. 
09/100,582 by O'Dryna et al. (filed Jun. 19, 1998), both 
commonly owned, both of which are incorporated herein by 
reference. 

[0052] The keyboard and mouse signals come through on 
the K/M #1 line to converter port 102. As described previ- 
ously, the keyboard and mouse connections provide direct 
access to the motherboard of the server. The keyboard and 
mouse port 102 connects to the keyboard mouse I/O 108 
which condition signals to and from the server 11 keyboard 
and mouse ports. The keyboard and mouse signals then 
proceed to the keyboard mouse conversion element 107 
where appropriate conversions are performed to ensure that 
the keyboard and mouse signals from the workstation and 
the server are consistent in format. Keyboard and mouse 
signals are packeted in element 106. 

[0053] The converter 100 also includes elements commu- 
nicating with the video I/O 103 and keyboard and mouse I/O 
108 to answer command instructions provided by the server, 
for example at server boot-up. These instructions could 
include for example mouse protocols, keyboard standards, 
and monitor resolutions, etc. 

[0054] Once the raw digital video is packeted at element 
105 and the keyboard mouse signals are packeted at element 
106, they are provided to the network card 109, which sends 
the packets onto the network 20, addressed to the appropri- 
ate workstation 25-27, etc. 

[0055] Some elements of converter 100 have been omitted 
from FIG. 10 for purposes of brevity, but one can recognize 
that converter 100, to the extent not specifically shown in 
FIG. 10, otherwise operates in accordance with traditional 
KVM switches, such as are commercialized by Cybex as 
Auto view and xP series switches. 

[0056] FIG. 8 illustrates an alternative embodiment of the 
present invention in which the corporate network 10 and 
maintenance network 20 have been combined into a single 
network 80. As can be seen in FIG. 8, the workstations 87 
and 88 communicate with the network 80, as do servers 81, 

83, and 85, to which the workstations may gain KVM 
control. When the servers 81, 83 and 85 communicate with 
each other over the network 80, they do so by addressing 
each other directly over the network 80. Workstations 87 and 
88 can also communicate with the servers directly by 
addressing data to the server themselves. When, however, 
the workstations 87 and 88 need further control over the 
servers 81, the workstations address the converters 82, 84 
and 86 and the converters in turn transfer the keyboard, 
video, and mouse information to the associated server 
directly to the motherboards 89, 90, and 91. 

[0057] Thus, in FIG. 8, if workstation 87 needs to control 
server 83, the workstation 87 would address the converter 84 
at IP address D by sending keyboard, video and mouse 
information from its own IP address G to the IP address D 
of converter 84. The embodiment of FIG. 8 assumes an 
Internet protocol type data structure on the network 81, but 
of course other data protocols may be substituted therefore. 
Once the workstation 87 sends KVM data to the converter 

84, the converter 84, which has hardwire connection to the 



motherboard 90 of server 83 via the keyboard and mouse 
ports of the server 83, provides the keyboard and mouse 
information to the motherboard 90 and the video informa- 
tion to the video card of the server 83 (not shown). 

[0058] A still further embodiment of the present invention 
is shown in FIG. 9 in which network 10 and maintenance 
network 20 have associated servers 93 and 94 with associ- 
ated converters 95 and 96 communicating therebetween. 
Workstation 97 communicates on maintenance network 20 
and controls servers 93 and 94 via the converters 95 and 96, 
as described in detail above. In the embodiment of FIG. 9, 
however, bridge 92 connects network 10 and maintenance 
network 20, thus effectively tying network 10 and network 
20 into a common network structure. In FIG. 9, the main- 
tenance network 20 remains independent of the network 10 
and yet the workstation 97 can still access server 93 and 
server 94 directly via bridge 92. The embodiment of FIG. 9 
also provides the advantage of allowing the workstation 97 
to get direct motherboard access to the servers 93 and 94 via 
converters 95 and 96, without employing the bridge 92. 

[0059] While the invention has been particularly shown 
and described with reference to embodiments thereof, those 
skilled in the art will understand that the foregoing and other 
changes in form and detail may be made therein without 
departing from the spirit and scope of the present invention. 

1-41. (Canceled). 

42. A converter for communicating data between a work- 
station and one server of a plurality of servers, the plurality 
of servers communicating with each other across a server 
network, the converter comprising: 

a network interface facility communicatively coupling the 
converter to the workstation across a packet switched 
network; and 

a communication link communicatively coupling the con- 
verter to the server, said communication link transmit- 
ting keyboard, video, cursor control data between the 
converter and the server. 

43. A converter as in claim 42, wherein the server network 
and the packet switched network are the same network. 

44. A converter as in claim 42, wherein the server network 
and the packet switched network are different networks. 

45. A method of communicating data between a worksta- 
tion and one server of a plurality of servers, the plurality of 
servers communicating with each other across a server 
network, the method comprising: 

transmitting keyboard, video and cursor control data from 
the workstation across a packet switched network; 

receiving the keyboard, video and cursor control data 
from the packet switched network; and 

converting the keyboard, video and cursor control data 
into a format suitable for transmission to a keyboard 
port, a video port and a cursor control port of the server. 

46. A method as in claim 45, wherein the server network 
and the packet switched network are the same network. 

47. A method as in claim 45, wherein the server network 
and the packet switched network are different networks. 

* * * * * 
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Modular information handling system for e.g. airline reservation, has 
keyboard , video , and mouse communication management card to connect 
with midplane of system and to manage communication with associated 
blade servers 

Abstract (Basic) : 

... The system (10) has a keyboard , video , and mouse ( KVM ) 

communication management card (18) to connect with a midplane (14) of 
the system and to manage communication with a number of associated 
blade servers (12) . A KVM switching controller in communication 
with a midplane connector manages the KVM communication with the 
servers . The controller is in communication with a VGA connector and 
two PS2 connectors. 
... A) a stand alone blade server adapter system. . . 

...B) a method of managing keyboard , video and mouse ( KVM ) 
communication with a number of blade servers . 



...The blade server KVM management card is able to communicate with 
multiple blade servers within a modular information handling 
system, which allows a user to conveniently access the KVM signals 
through a single interface. The system allows power, KVM , and 
communication signals to be provided to a blade server component 
without requiring the use of a midplane, thus allowing individual 
blade servers to be used as a stand alone system for testing 
purposes . . . 

. . . Blade servers (12 . . . 

. . . KVM management card (18 
Title Terms: MODULE ; 
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ABSTRACT 



A modular information handling system includes a KVM 
management card. The KVM management card manages 
KVM communication with associated blade servers and 
allows access to KVM signals from each of the associated 
blade server through a VGA connector, a first PS2 connector 
and a second PS2 connector. 
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Computer interface extension configuration has extension receiver 
coupled to user interface devices and extension transmitter card. . . 

Abstract (Basic) : 

... 300) has an extension transmitter card disposed within a host 

and electrically coupled to the motherboard of the host through two 
connectors. An extension receiver is coupled to user interface devices 

... the communications that occur in the first connector. The first 

connector of the host's motherboard allows motherboard signals to 
be shared internal to the host. The separate second connector of the 
host's motherboard supports communications with the host. INDEPENDENT 
CLAIMS are included for the following. . . 

...a) the computer interface extension transmitter; and... 

...b) the computer interface communication extension method between host 
computer and several computer interface devices... 

...For integrating a KVM ( keyboard,, video , mouse ) extension 
transmitter with a graphics controller on an add-in card. . . 

...transmission to user interface devices. Includes extension transmitter 
card that can be electrically connected to motherboard of the host 
through PCI (peripheral connection interface), PCI-X or AGP 
(accelerated graphics port... 

...The figure shows the block diagram of the computer interface extension 
solution in which a managing switch and multi-system switches are 
introduced into the solution. . . 

. . . Computer interface extension configuration (300 
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(57) ABSTRACT 

A computer interface extension configuration that includes a 
host having a motherboard, an extension transmitter card, 
and an extension receiver. The motherboard includes a first 
connector that allows motherboard signals to be shared 
internal to the host, and a second connector separate from 
the first connector that supports communications with the 
host. The extension transmitter card is positioned within the 
host and is electrically connected to the motherboard of the 
host via at least the first connector and the second connector. 
The extension transmitter card has a graphics controller that 
interfaces with the second connector independent from 
communications that occur on the first connector. The exten- 
sion receiver is connected to a plurality of user interface 
devices and extensibly connected to the extension transmit- 
ter card. The extension receiver, among other things, 
receives data transmissions from the extension transmitter 
card of the host to thereby provide the data transmissions to 
one or more of the plurality of user interface devices. 
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Abstract (Basic) : 

... The switch has a L-shaped fixing support (2) with an opening, 

which is coupled to one... 
... Built-in keyboard - video - mouse switch for computer . 

...The switch is fixedly coupled to an augmentation socket in the host, 
and hence the space is... 

...The figure shows a schematic view of the built-in keyboard - video - 
mouse switch . 

...Title Terms: SWITCH ; 

Manual Codes (EPI/S-X) : T01-C02 . . . 



nun ii nun 111 ii inn i ii iii 

US006672896B1 

(12) United States Patent m Patent No.: us 6,672,896 bi 

Li (45) Date of Patent: Jan. 6, 2004 



(54) BUILT-IN KVM SWITCH 

(75) Inventor: How-Chin Li, Taipei (TW) 

(73) Assignee: Power Communication Tech. Co., 
Ltd., Taipei (TW) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C 154(b) by 0 days. 

(21) Appl. No.: 10/342,244 

(22) Filed: Jan. 15, 2003 



(51) Int. CI. 7 H01R 11/00 

(52) U.S. CI 439/502 

(58) Field of Search 439/498, 502, 

439/505; 710/38; 345/163 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,721,842 A * 2/1998 Beasley et al 709/204 

5,937,176 A * 8/1999 Beasley et al 710/317 

6,112,264 A * 8/2000 Beasley et al 710/38 

6,231,379 Bl * 5/2001 Shen 439/505 



6,256,014 Bl * 7/2001 Thomas et al 345/163 

6,280,243 Bl * 8/2001 Liu et al 439/502 

6,345,323 Bl * 2/2002 Beasley et al 710/38 

6,356,793 Bl * 3/2002 Martin 700/19 

6,378,014 Bl * 4/2002 Shirley 710/100 

6,388,658 Bl * 5/2002 Ahem et al 345/168 

6,554,639 B2 * 4/2003 Doriski, Jr. 439/498 

6,557,170 Bl • 4/2003 Wilder el al 725/130 

6,567,869 B2 * 5/2003 Shirley 710/62 

6,615,272 Bl * 9/2003 Ambrose 709/238 



* cited by examiner 

Primary Examiner — Ross Gushi 

(74) Attorney, Agent, or Firm— Troxell Law Office PLLC 

(57) ABSTRACT 

A built-in KVM switch: comprising: a card; a fixing support, 
fixedly coupled to one side of the card and having at least 
one opening, inserted into an augmentation socket in a host; 
at least one connector, disposed in the opening on the fixing 
support; at least one connecting wire corresponding to the 
connector connected to the connecting wire at one end; and 
a logic control unit, disposed on the card so as to process a 
signal from the connector. 
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Abstract (Basic) : 

... data register corresponding to each of the input/output (I/O) 

ports connected to respective computer ready for receiving. A 
transmit flag is set corresponding to each port, and a bit... 

... For transferring data from input devices e.g. mouse and keyboard 

to several computers using keyboard - video - mouse ( KVM ) 
switch . 



...Simultaneously transfers data between several computers and input 
devices, by using simple process within a clock cycle. The data 
transferring time... 

...The figure shows a circuit diagram of the main processor of the KVM 
switch . 

...Title Terms: SWITCH ; 
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ABSTRACT 



A method for performing data transfer of keyboard-video- 
mouse (KVM) switch, especially referring to a method that 
can make the KVM switch transmit data to or receive data 
from multiple computers simultaneously. The method 
includes steps as: storing peripheral data ready for transfer 
in data registers; setting transmit flag register (Tx flag) and 
receive flag register; transferring (Rx flag) a bit of the 
peripheral data from each of the data registers to each of the 
data pins during a clock cycle at each of the I/O ports 
corresponding to the Tx flag set; receiving a bit of control 
data from each of the data pin and storing the bit of said 
control data to each of the data register during the clock 
cycle at each of the I/O ports corresponding to the Rx flag 
set. Thereby, the method can transmit data to or receive data 
from multiple computers simultaneously. 
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[0055] Step 81: In the beginning, the controller 211 of the 
main processor 21 will read the clock and data pin of each 
computer. 

[0056] Step 82: Then, it will check if any computer is 
ready for transmitting data. 

[0057] In practice, the controller 211 will check the data 
pins and clock pins of the computers 10 to find out which 
one is ready for transmitting data. If the voltages of the data 
pin and clock pin of a computer are 0V and 5 V respectively, 
then the computer will be identified as a ready one. 

[0058] Step 83: If there is a computer .ready for transmit- 
ting data, then the controller 211 will set its corresponding 
Rx flag=l. Otherwise, set the corresponding Rx flag regis- 
ter^. 

[0059] Step 84: Then, the controller 211 will set the 
voltage of the clock pins of the computers 10 to 0V, if their 
corresponding Rx flag=l. 

[0060] Step 85: The controller 211 will maintain the 
voltage of the clock pins of the computers 10 for a unit time 
if their corresponding Rx flag=l, then set it to 5V 

[0061] Step 86: Then, the controller 211 will read the 
signals of the data pins of the computers 10 if their corre- 
sponding Rx flag=l, then it will store the signals to corre- 
sponding data registers 213. 

[0062] Step 87: The controller 211 will maintains the 
voltage of the clock pins of the computers 10 for a unit time, 
if their corresponding Rx flag=l. 

[0063] Step 88: return to step 84 and performs to complete 
11 clock periods. 

[0064] Step 89: Then, the controller 211 will select 8 bits 
data from each of the data registers 213 as received data if 
their corresponding Rx flag=l. 

[0065] FIG. 9 shows the flowchart for simultaneously 
receiving and sending data. 

[0066] Step 91 In the beginning, the controller 211 of the 
main processor 21 will read the clock and data pin of each 
computer. 

[0067] Step 92: It will check if any computer is ready for 
transmitting data. 

[0068] Step 93: And, it will check if any computer is ready 
for receiving data. 

[0069] Step 94: Then, the controller 211 will check if any 
data is ready for transmitting. 

[0070] Step 95: It stores the ready data in corresponding 
data registers 213, respectively. 

[0071] Step 96: If there is a computer ready for receiving 
data and its corresponding data register 213 has data ready 
to send, then the controller 211 will set the corresponding Tx 
flag=l. Otherwise, set the corresponding Tx flag register«=0. 

[0072] Step 97: If there is a computer ready for transmit- 
ting data, then the controller 211 will set its corresponding 
Rx flag-1. Otherwise, set the corresponding Rx flag regis- 
tered 



[0073] Step 98: Then, the controller 211 will set the 
voltage of the data pins and clock pins of the computers 10 
to 0V and 5 V respectively, if their corresponding Tx flag=l 
or Rx flag=l. 

[0074] Step 99: The controller 211 will maintain the 
voltage of the clock pins of the computers 10 for a unit time, 
if their corresponding Tx flag=l or Rx flag=l. 

[0075] Step 100: Then, the controller 211 will set the 
voltage of the clock pins of the computers 10 to 5V, if their 
corresponding Tx flag*l. 

[0076] Step 101: The controller 211 will send the ready 
data to the computers 10 with their Tx flag=l, respectively. 

[0077] Step 102: The controller 211 will read the signals 
of the data pins of the computers 10 with their Rx flag=l and 
then it will store the signals to corresponding data registers 
213. 

[0078] Step 103: Maintain the voltage of the clock pins at 
5V for a unit time. 

[0079] Step 104: Return to step 99 and perform to com- 
plete 111 clock periods. 

[0080] Step 105: Then, the controller 211 will select 8 bits 
data from each of the data registers 213 as received data if 
their corresponding Rx flag«l. 

[0081] Step 106: Finish the transmission and reception of 
the computers 10 with their corresponding Tx flag=l and Rx 
flag=l. 

[0082] To sum up, the present invention provides a method 
for performing data transfer of KVM switch. It can simul- 
taneously perform data transfer between multiple computers 
and input devices. And can shorten the transferring time of 
data transfer. Further, it can perform data transfer to multiple 
computers within a clock cycle. More particularly, the 
present invention uses less circuit to perform data transfer to 
multiple computers in a far more efficient manner. 

[0083] Although the present invention has been described 
with reference to the preferred embodiment thereof, it will 
be understood that the invention is not limited to the details 
thereof. Various substitutions and modifications have sug- 
gested in the foregoing description, and other will occur to 
those of ordinary skill in the art. For example, the MPU can 
be replaced by ASIC (application specific integrated circuit), 
EPLD (electrically programmer device) or CPLD (complex 
programmable logic device). Therefore, all such substitu- 
tions and modifications are intended to be embraced within 
the scope of the invention as defined in the appended claims. 

I claim 

1. A method for performing data transfer of a keyboard- 
video-mouse (KVM) switch, the KVM switch having a main 
processor with a plurality of input/output (I/O) ports each 
connecting to a corresponding computer, each of the I/O 
ports corresponding to a transmit flag register (Tx flag) and 
a data register and having a data pin, the method comprising 
following steps: 

(a) storing peripheral data in the data register correspond- 
ing to each of the I/O ports for which said peripheral 
data is ready for transfer; 

(b) setting the Tx flag corresponding to each of the I/O 
ports connecting to the corresponding computer ready 
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for receiving said peripheral data and having said 
peripheral data ready for transfer; 

(c) at each of the I/O ports corresponding to the Tx flag 
set, transferring a bit of said peripheral data from the 
data register thereof to the data pin thereof during a 
clock cycle; and 

(d) repeating step (c) until reaching a predetermined 
number of times. 

2. The method as claimed in claim 1, wherein each of the 
I/O ports has a clock pin, and the method further comprising: 

checking the data pin and clock pin of each of the I/O 
ports to find out the computer ready for receiving said 
peripheral data. 

3. A method for performing data transfer of a KVM 
switch, the KVM switch having a main processor with a 
plurality of I/O ports each connecting to a corresponding 
computer, each of the I/O ports corresponding to a receive 
flag register (Rx flag) and a data register and having a data 
pin, the method comprising following steps: 

(a) setting the Rx flag corresponding to each of the I/O 
ports connecting to the corresponding computer ready 
for sending control data; 

(b) at each of the I/O ports corresponding to the Rx flag 
set, receiving a bit of said control data from the data pin 
thereof and storing the bit of said control data to the 
data register thereof during a clock cycle; and 

(c) repeating step (b) until reaching a predetermined 
number of times. 

4. The method as claimed in claim 3, wherein each of the 
I/O ports has a clock pin, and the method further comprising: 

checking the data pin and clock pin of each of the I/O 
ports to find out the computer ready for sending said 
control data. 

5. A method for performing data transfer of a KVM 
switch, the KVM switch having a main processor with a 
plurality of input/output (I/O) ports each connecting to a 



corresponding computer, each of the I/O ports correspond- 
ing to a Tx flag, a Rx flag and a data register and having a 
data pin, the method comprising following steps: 

(a) storing peripheral data in the data register correspond- 
ing to each of the I/O ports for which said peripheral 
data is ready for transfer; 

(b) setting the Tx flag corresponding to each of the I/O 
ports connecting to the corresponding computer ready 
for receiving said peripheral data and having said 
peripheral data ready for transfer; 

(c) setting the Rx flag corresponding to each of the I/O 
ports connecting to the corresponding computer ready 
for sending control data; 

(d) at each of the I/O ports corresponding to the Tx flag 
set, transferring a bit of said peripheral data from the 
data register thereof to the data pin thereof during a 
clock cycle; 

(e) at each of the I/O ports corresponding to the Rx flag 
set, receiving a bit of said control data from the data pin 
thereof and storing the bit of said control data to the 
data register thereof during the clock cycle; and 

(f) repeating step (d) and (e) until reaching a predeter- 
mined number of times. 

6. The method as claimed in claim 5, wherein each of the 
I/O ports has a clock pin, and the method further comprising: 

checking the data pin and clock pin of each of the I/O 
ports to find out the computer ready for receiving said 
peripheral data. 

7. The method as claimed in claim 5, wherein each of the 
I/O ports has a clock pin, and the method further comprising: 

checking the data pin and clock pin of each of the I/O 
ports to find out the computer ready for sending said 
control data. 

***** 
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Keyboard video monitor function control system for server blade 
system, includes KVM module in each blade acting as relay agent 
when external KVM controller is coupled to serve blade chassis and as 
master when KVM controller is not coupled 

Abstract (Basic) : 

The server blades have management module with integrated 
keyboard video monitor ( KVM ) module which detects whether the 
external KVM controller is coupled to server blade chassis. The 
integrated KVM module functions as a relay agent between the KVM 
controller and the server blade chassis, if external KVM 
controller is coupled to the chassis, else the integrated KVM module 
functions as a master. 
. . . 2) method of controlling keyboard video monitor functions within 

server blade . 



. . . For external control of keyboard video monitor ( KVM ) / mouse 

functions in network information handling system (claimed) e.g. server 

blade system used in airline reservations, financial transaction 
processing, enterprise data storage, global communication, etc... 
...There is no need for additional hardware or software on each blade 
to implement the external KVM feature... 

...The figure shows a block diagram of a server blade platform 
Technology Focus : 

The serial port used by the server management blade is RS232 

port . The digital communication path of the microcontroller in the 

management module is RS485, RS232 paths. 
...Title Terms: BLADE ; 
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